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Depabtmbnt of Commerce and Labor, 

BxTREAXT OP Corporations, 
Washington^ D. C, March H^ 1912. 

Sir : I have the honor to transmit a Eeport on Water Power Devel- 
opment in the United States. 

Within the last decade, through the development of electric trans- 
mission of power, our water-power resources have come into national 
importance. Power from a single source can now reach a marketing 
area of at least 100,000 square miles. Water power, once strictly 
local, has thus suddenly been brought within the sweep of large 
economic forces. This report shows the results : 

(1) An increasing concentration of the control of water powers by 
certain large interests. 

(2) Extensive relationship between water-power interests, public- 
service companies (street railway, lighting, and power concerns), 
and banks. 

(3) The need of developing our water powers as promptly and 
completely as practicable. Use of water power means conservation 
of fueL 

(4) The need for a definite public policy with respect to water 
powers. The effective means of applying such policy is through the 
control of the power site. It can not be applied through fixing the 
price of water power independently of fuel power. 

Total developed and potential water power. — ^The total stationary 
power now used in the United States— steam, water, and gas — ^is 
probably over 30,000,000 h. p. ("h. p." means horsepower). Our 
total developed water power is about 6,000,000 h. p. The Bureau 
considered only developments of 1,000 h. p. and over. These amount 
to about 4,000,000 h. p., and three-fourths of this is ^'commercial 
power" (power produced for sale). Unless otherwise stated, the 
power discussed herein is all " commercial," and is developed power 
(L e., either actually installed or under construction) . 

Our water power now economically capable of development prob- 
ably does not exceed 25,000,000 h. p., including that already devel- 
oped. Any such estimate is, however, necessarily approximate. The 
total developed and undeveloped is mainly in the Far Western 
States, the Lake States, and certain Atlantic Seaboard States. 

XV 
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Concentration forces, — ^There are three main causes of the consoli- 
dation of water powers. 

First, economy in operation. A small water power, operated in- 
dependency, rarely justifies the large investment usually necessary 
in transmission and distributing lines ; but by ^^ coupling up " several 
powers on the same transmission lines their use often becomes 
practicable. 

Again, "coupled" power sites can supplement each other. One 
plant, lying idle in hours of low demand, can accumulate reserve 
" pondage " of water while the other serves the market. 

Furthermore, the demand for power made upon a given power sys- 
tem usually comes from several different sources (lighting, traction, 
manufacturing, etc.), the requirements of which are riot uniform 
during the day. The maximxmi of this total, usually reached late in 
the afternoon, is known in engineering parlance as the " peak of the 
load." The power system must be large enough to meet this " peak " ; 
but if so, then during the rest of the day some part of the plant will 
be idle. Consequently, the nearer and more constantly the power de- 
mand approaches that maximum the more fully will the entire fixed 
investment in the plant be earning a return. By uniting different 
power markets much greater uniformity in this power demand is 
often obtainable and is obviously desirable. 

Second, specialization in engineering enterprise. In this compara- 
tively new field the expert knowledge of a few engineering, electro- 
equipment, and financial concerns tends toward dominance by such 
concerns. 

Third, the elimination of competition. There is less opportunity 
for competition in water power than in most industries. For ex- 
ample, Michigan powers, obviously, can not compete in South Caro- 
lina. In considerable areas, howeverj the opportunity to eliminate 
competition by controlling the best power sites and the chief consum- 
ing interests is undoubtedly a factor in bringing about concentra- 
tion of water powers. 

Nor is this all. Water power also tends to become the nucleus for 
a monopoly of both water and steam power. The great transmission 
and distributing systems necessary for important water powers are 
in themselves a naturally monopolistic factor. They are not likely 
to be duplicated by fuel-power producers. The water-power owners, 
on the other hand, if the water power can not meet the entire power 
demand of the given locality, can construct or acquire auxiliary 
fuel plants and handle this power over the same distributing lines, 
and thus gradually build up a complete commercial power monopoly. 
Such, indeed, are the existing facts in a number of communities. 

The actual effect of these great forces is now everywhere apparent. 
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Local concerUration, — ^In California six great power corporations, 
of which the most important is the Pacific Gas & Electric Co. (with 
118^3 h. p.), together control 375,000 h. p., over 86 per cent of all 
the developed water power in the State. 

In Washington two companies control 210,000 h. p., or about 70 
per cent of all developed water power. 

In South Carolina the Southern Power Co. owns about 101,000 
h. p., or 75 per cent of the total commercially developed, with 73,000 
h. p. undeveloped. 

In the Southern Peninsula of Michigan the Commonwealth Power, 
Railway & light Co. controls 62,000 h. p., or 73 per cent of the com- 
mercially developed, together with probably 71,000 h. p. more unde- 
veloped. 

Practically similar conditions exist in Montana, Colorado, Georgia, 
and at Niagara Falls. 

Control by interests. — ^More important still, however, are the great 
groups of water-power interests. There are 10 groups of interests 
each controlling, or influencing through mutual directors and officers, 
over 50,000 h. p., developed and under construction. By far the widest 
sphere of influence is that of the General Electric Co., primarily an 
dectric-equipment concern. The General Electric influence takes 
three forms: First, by absolute control; second, through interowner- 
ship of stock and community of directors; third, simply community 
of directors. In the first class there are six companies, with about 
83,000 h. p. ; in the second class 8, with 419,000 h. p. ; and in the third 
class 10. with 437,000 h. p. ; a total of 939,000 h. p. of developed water 
power in 18 different States. In addition, this group controls about 
640,000 h. p., undeveloped, a grand total of over a million and a half 
horsepower. 

Next are the Stone & Webster interests, which own or strongly 
influence 278,000 h. p., chiefly in connection with public-service con- 
cerns. They exercise control, largely through management rather 
thm ownership, over 65 or 60 companies. Eight have water power, 
the largest being on the Mississippi Biver and in the Puget Sound 
region. 

The other groups are the Hydraulic Power Co. of Niagara Falls, 
144,000 h. p.; the Pacific Gas & Electric Co., with over 118,000 h. p. 
developed and the dominating factor in a large portion of California ; 
the group known as the Clark-Foote-Hodenpyl-Walbridge interests, 
104,000 h. p., largely dominating the water-power situation in Mich- 
igan and also active in Maine and Oregon ; the Southern Power Co., 
101,000 h. p., which owns the great bulk of the commercially devel- 
oped power in South Carolina; the S. Morgan Smith interests 
(Georgia) , 76,000 h. p. ; the Brady interests (Tennessee) , 70,000 h. p. ; 
the United Missouri Eiver Power Co., 65,000 h. p., which, with the 
14682**— 12- — 2 
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Butte Electric Power Co. (General Electric group), practically dom- 
inates the power situation in Montana ; and the Telluride Power Co. 
(Colorado, Idaho, and Utah), 56,000 h. p. These last-named nine 
interests also include under their influence 887,000 h. p. imdeveloped. 

Thus 10 interests, excluding duplication, control or strongly influ- 
ence 1,821,000 h. p. developed water power, about CO per cent of the 
total commercial power in the United States, together with 1,449,000 
h. p. undeveloped. 

Interrelatuynship of large interests. — ^There is a still wider com- 
munity of intere^ Some of these great groups show more or less 
relationship with each other. The two greatest, the General Electric 
and the Stone & Webster groups, have directors in a number of the 
same corporations, and the S. Morgan Smith, Westinghouse, and 
Brady intereste are simUarly connected. 

Water-power and public-service companies. — There is, further- 
more, an increasing affiliation of water-power concerns and public- 
service companies. The companies in the General Electric group con- 
trol street railways in 16 towns, electric-lighting plants in 78, and 
gas plants in 19. Altogether, water-power or allied companies own 
or control and operate street railways in 111 towns, electric-lighting 
plants in 669 towns, and gas plants in 113 towns. 

The reasons for this are obvious. Control of the chief consumers 
of power both assures a market for power and excludes others. 
This connection between great power groups and the agencies' that 
directly serve the public is of serious public significance. 

The whole concentration movement is still going on. This report 
has, as far as possible, been brought up to date, but since it went to 
press new mergers have occurred. 

Interlocking directorates, — ^A more general relationship, of a sort 
not peculiar to water power, but nevertheless of broad public sig- 
nificance, is best illustrated in the General Electric Co. Men who are 
officers or directors in that company, or of its three wholly controlled 
subsidiaries, are also officers and directors in many other corpora- 
tions. These other companies, with their subsidiaries, and with the 
General Electric and its subsidiaries, make a far-reaching group thus 
interconnected by active personal and financial relationship. This 
one group of interrelationships controls or influences 24 corpora- 
tions that operate hydroelectric plants; over 50 public-service cor- 
porations, not counting as many minor subsidiaries; and, finally, this 
one group of interrelationships includes numerous railroad and in- 
dustrial corporations, and over 50 banks and financial houses, many 
of them in the first rank of importance. About 20 '^ General Elec- 
tric " men in all constitute most of this chain of connection, three of 
these being members of the firm of J. P. Morgan & Co., which is 
generally regarded as the dominant interest in the General Electric 
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Co. These connections in no sense always mean control by the Gen- 
end Electric Co., or even identity of policy. They do, however, 
mean a striking degree of community of interest 

Re9uUi7kff public issues. — ^This great concentration movement is 
m a field where the public is peculiarly interested. Power is at the 
foundation of modem industry. The facts raise these questions: 
(1) The best development of our water-poww resources; (2) the 
protection of the consumer; (3) the securing for the whole public 
of its proper share in the advantages inherent in the natural resource 
itsell 

The need for water-power development is obvious. The nonuse of 
water power means the diminution of our other sources of power. 
The water power now in use saves at least 83,000,000 tons of coal 
annually. 

Prompt utilization is therefore essential. But it must be frankly 
recognized that the most efficient use of water power requires a con- 
siderable degree of unified control. Certain highly monopolistic 
tendencies are inherent in the water-power industry, largely center- 
ing around the expensive fixed investment in transmission and dis- 
tributing lines. 

Our public policy must recognize both the need for utilization and 
the dangers of monopolistic control and take effective action on both. 
It must also recognize the dose relation and possible conflict between 
water power, navigation, and irrigation. 

One very important fact must be emphasized. The point at which 
sndi effective public poliqr must be applied is the power site itself. 
The public can not be protected by any attempt to fix by law the 
selling price of water power hy itself. Nor can any such method 
secure for the public its due diare in the natural resource. Fuel 
power will substantially fix the price of all power, because there is 
practically no considerable area in the United States where water 
power can supply the entire demand for power. Of course, water 
power can not be sold above the price of fuel power. On the other 
hand, if the price of water power be fixed by law below that of fuel 
power, not all the conmiunity, in most instances, can be served with 
the cheaper power, and an unfair discrimination must result. If we 
take water power by itself, there is, broadly speaking, but one effec- 
tive method of control, in so far as the power sites are still public 
property. The public can either develop and operate the site, sell- 
ing the energy at market rates, or the public may lease the site at a 
rental fairly representing its natural value. In either case the public 
treasury will get the profit due to that natural value. There may 
be certain exceptional instances which would justify the outright 
sale of public power sites. The rental system, however, presents 
distinct advantages — foremost of all, that of retaining in the public 
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hands the ultiiiiate control of the resource. Assured public control 

is peculiarly desirable, because, broadly speaking, water power is 

ine^austible and permanent, and therein differs from almost all the 

other natural resources, which are expended in their using. 

Finally, whatever form of public action is taken, that action should 

be immediate — first, to save our fuel by the use of water power, and, 

second, because our remaining public water powers are fast passing 

into private control, making regulation thereafter difficult. 

Very respectfully, 

Hebbert Knox Smith, 

Cam/misdaner of Corporationa. 
The President. 



BEPORT OF COMMISSIONER OF CORPORATIONS ON 
WATER-POWER DEVELOPMENT IN UNITED STATES. 



SUMMARY. 



This report deals with developed water power in the United States, 
the ownership or control of such power, and the fundamental economic 
principles involved in its utilization. It is particularly concerned 
with ' 'cominercial power" — that is, power generated for sale, rather 
thaa with power generated by manufacturers for their own use. A 
brief discussion of the potential water power of the country is also 
included. 

The report shows the following unportant facta: 

1. A rapid development of water power in recent years. 

2. A rough estimate of the potential water power of the coimtry, 
together with the popular exaggeration of such power. 

3. A marked local concentration of water power. 

4. An increasing concentration of the ownership and control of 
developed water power of several localities in a few hands, 

5. A substantial interrelationship among leading water-power in- 
terests. 

6. A significant and increasing affiliation between water-power 
companies and street-railway and electric-lighting companies. 

7. The importance of the prompt adoption of a definite pubUc 
policy with respect to water-power development. 

PHYSICAL FACTS INVOLVED. 

Prior to the discovery of electrical transmission of power over long 
distances, water power could be utiHzed only at the power site. This 
limited its development in most cases to comparatively small units, 
and almost exclusively to manufacturing enterprises. The intro- 
duction of electric-power transmission not only provided a means of 
supplying distant manufacturing aud domestic demands, but also 
opened up an entirely new power field, namely, the operation of 
street railways and lighting plants, and enormously increased the 
relative importance of water power. Thus the development of water 
power (based on installed wheel capacity) for railway and lighting 
purposes increased from 487,000 h. p.* in 1902 to 1,441,000 h. p. in 

^ The abbrevtetloii " 11. p." 1b used tluoughoat to denote ** honepower " wberever tbe word sppean in 
«oimectk>n with figoree. 
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1907 (the latest date for which statistics are available), or by nearly 
20 per cent. In manufacturing industries, where transmission by 
electricily^S infrequent, water-power development during the period 
1900-1906 increased by only 11 per cent. 

These comparisons suggest the remarkable influence that electrical 
transmission has had upon the development of water power in* recent 
years, and at the same time they indicate the peculiarly close natural 
relationship between the water-power industry and public-service 
enterprises. 

This growing importance of the "commercial" use of water power, 
its comparatively recent development and the consequent lack of an 
appreciation of its real significance, together with the established 
connection between commercial water-power enterprises and public 
utilities, all demand that the public be furnished with accurate and 
comprehensive information on this subject. This report is an attempt 
to meet that demand. 

POTENTIAL WATER POWER IN THE UNITED STATES. 

This report deals particularly with developed water power. The 
Bureau has made no direct investigation as to the total undeveloped 
power. Various estimates have been made, but most of these are but 
little better than mere guesses. 

The most comprehensive estimates are those prepared by the United 
States Geological Survey for the National Conservation Commission 
in 1908. Though the most reliable that have been made, they are 
necessarily approximate, owing to lack of data. Even where actual 
measurements of flow and fall are made, certain important factors 
are indeterminable, and without such measurements there is still 
greater habihty of error. 

Furthermore, much water power, though physically available, is 
not within the range of present economic possibilities, on account of 
the distance from markets or for other reasons. Still again, water 
available for power may often be more valuable for irrigation or for 
domestic purposes. 

Estimates of potential power. — ^The United States Geological 
Survey estimated the "minimum potential" water power of the 
country at 36,916,250 h. p., and the "assumed maximum" at 
66,518,600 h. p., both figures excluding storage possibilities. "Stor- 
age," as used in this report, means the extensive storage of water 
in large reservoirs so as to regulate the stream flow over consider- 
able periods. It does not refer to the small accumulation of water 
in a power dam; this is referred to as ''pondage." 

These Survey estimates of potential power were arrived at by 
multiplying the flow of the stream into 90 per cent of the fall. The 
minimum" power estimates of the Survey are based on the flow of 
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streams for the two lowest 7-day periods in each year for seven years 
or less. It is obvious that such a minimum must be de<:^dedly higher 
than the absolute minimum for the lowest day, or for a single con- 
secutive 7-day period, or a smaller number of days. Obviously, also, 
the Survey's use of averages for two 7-day periods yearly over a 
period of seven years may omit the absolute minimum entirely. Any 
probable error in the estimate of the minimum, however, is not im- 
portant, since it is always practicable to develop considerably more 
than the minimum. 

In computing its ''assumed maximum'' power figures, the Survey 
based its estimates upon the continuous power indicated by the flow 
of a stream for the six months of the year (not necessarily consecutive) 
showing the highest flow. The average flow for the lowest week of 
the lowest month of these six highest months was taken as the 
assumed maximum for that year. The yearly averages thus obtained 
were then themselves averaged for a series of years. In actual 
engineering practice the continuous power of the nine months show- 
ing the greatest flow is frequently used as a basis for determining the 
amount of water-power installation. Of course, as the number of 
highest months is increased, the indicated maximum power is reduced. 

Obviously the maximimi flow for a short period usually can not be 
economically developed. A large part of the equipment thus in- 
stalled would be useless in periods of low water. There are some 
rare exceptions to this rule, and streams are sometimes overdo* 
veloped. 

Revision of Suevey figures. — ^The Survey estimates require 
some revision. They do not include any power for Pennsylvania 
(because data were not at the time available). For Pennsylvania 
there must be added 331,000 minimum h. p. and 821,000 h. p. 
assumed maximum. On the other hand, the Survey estimate includes 
5,800,000 minimum h. p. and 6,500,000 maximum h. p. for Niagara 
Falls. Under a treaty between the United States and Great Britain, 
only about 25 per cent of this theoretical horsepower can be devel- 
op^, and only five-fourteenths of the power made available thereby 
belongs to the United States, its share being reduced because of the 
diversion of water from Lake Michigan into the Drainage Canal at 
Chicago. There is therefore left at Niagara Falls a minimum of only 
518,000 h. p. that can be developed on the American side. Making 
these revisions for Pennsylvania and Niagara Falls and some minor 
revisions of clerical errors, the figures of the Survey for the entire 
country would be 32,083,000 and 61,678,000 minimum and maximum 
h. p., respectively. 

Furthermore, the estimates of the Survey are based upon the 
assumption of 90 per cent efficiency of power on the turbine shaft, 
which is taken to be the probable future efficiency of hydrauUc equip- 
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ment. An efficiency of 75 per cent is more fairly representative at 
present. Reducing the estimates of the Survey accordingly, the totals 
become 26,736,000 h. p. and 51,398,000 h. p., minimum and maxi- 
mum, respectively. 

The Survey figures also contain another factor of overestimate, by 
using 90 per cent of the fall between two given points on a stream. 
It is seldom possible to obtain 90 per cent of the total fall in actual 
development. 

It is probable that even with the reductions above noted the Survey 
figures still exaggerate the potential water power of the country. 
Obviously it is impossible to estimate the extent of this exaggeration. 

Storage PossisiLrriES. — As noted above, no allowance for storage 
has been made in these Survey estimates. Various estimates includ- 
ing storage have been made, but most of them are exceedingly extrava- 
gant, and none of them is based upon sufficiently reliable data to 
wairant unquestioned acceptance. The difficulties in estimating 
possible power development are multiplied if storage is involved. 
Such storage estimates as have been made are discredited by their 
exceedingly wide variations. For example, one authority allows 
California 11,400,000 h. p., while another allows it only 6,000,000 
h. p. One estimate gives New York, Maine, California, Oregon, and 
Washington a total of 34,000,000 h. p., while others give 17,000,000 
h. p. Any estimate including storage must be mainly theoretical, 
and may give results far in excess of actual possibilities. 

The water-power centers of the country are the Pacific coast and 
intermountain States, the New England States and New York, the 
Great Lakes region, and the States entered by the southern Appa- 
lachian Range. Approximately 43 per cent of the total estimated 
minimum power of the country is found in California, Oregon, and 
Washington. Adding to this the power in Montana, Wyoming, and 
Idaho gives 60 per cent of the total minimum power in these six 
States. 

POWER DEMAND. 

The total installed stationary prime-moving power of all kinds 
(steam, gas, and water) in the United States in 1905-1907 (the latest 
date for which complete statistics are available) was approximately 
23,000,000 h. p. Of this, 18,858,000 h. p., or 82 per cent of the total, 
was generated from steam; 3,423,000 h. p., or 15 per cent, was devel- 
oped from water; while 631,000 h. p., or about 3 per cent, was gener- 
ated from internal-combustion engines. It will be seen, therefore, 
that only about one-seventh of the total power demand of the country 
was at that time supplied by water* It seems highly probable that 
the rapid development of water power since 1907 has increased its 
proportion of the total installed prime-moviog power. 
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I>SY1SIX>FED WATER POWER TS THE UNITED STATES. 

In 1908, statistics of developed water power were compiled by the 
C^DSTis for the National Conservation Commission. The total water 
power reported at that time was 5,366,680 h. p., of which 3,396,103 
L p. represented developments of 1,000 h. p, or over, and the remain- 
ing 1,960,577 h. p. represented developments of less than 1,000 h. p. 
The Census figures included all power sites developed, and also unde- 
veloped power sites upon which some expenditure had been made. 

The statistics of developed water power collected by the Bureau 
of Corporations are, as a rule, applicable as of about June, 1911, and 
represent developments completed or under construction at that 
time. They include only developments of 1,000 h. p. and over, 
except in cases where a concern owning less than 1,000 developed 
h. p. owns enough undeveloped power to make a total of 1,000 h. p. 
or more. 

The installed wheel capacity was made the basis of the Bureau's 
compilations. While this results in some exaggeration of the amount 
of power actually developed in practice, no other measurement is 
equally satisfactory. 

Developed water power has been divided into two general classes: 
First, ''commercial" power, which includes power developed for sale, 
and also that developed by municipalities and public-service corpor- 
ations; and, second, "manufacturing" power, which includes power 
developed by manufacturing concerns and mainly used by themselves. 

The total developed water power of the United States as thus com- 
puted by the Bureau, in June, 1911, excluding developments of less 
than 1,000 h. p. each, is 4,016,127 h. p. Of this, 2,961,649 h. p. is 
dassed as "commercial" power, and 1,054,578 h. p. as "manufac- 
turing" power. Adding 2,000,000 h. p. to represent the power of 
developments of less than 1,000 h. p. each (this being the total, in 
round numbers, as reported to the Census in 1908), gives a grand 
total, in round numbers, of at least 6,000,000 h. p. as the total water 
power of the United States developed and under construction in 
June, 1911. 

There is a marked geographical concentration of developed water 
power (as well as the similar concentration of potential power set 
forth above). Thus, nearly 50 per cent of the developed "commer- 
cial" water power of the country is located in five States, as follows: 

Per cent. 

OJifomia 14 

New York 13 

Wash ington 10 

Pennsylvania 6 

South Oarollna 5 

Total 48 



6 WATBE-POWEB DEVELOPMENT IN THE UNITED STATES. 

« 

An even more marked concentration of developed water power 
employed in manufacturing is shown by the following summary: 

Percent. 

New York 30 

New England States 36 

Minnesota and Wisconsin 17 

South Carolina 5 

Total 88 

SOME PROBLEMS OF WATER-POWER DEVELOPMENT. 

Varlitions in power demand and SUPPLY. — Certain physical 
and economic facts must be recognized in discussing water-power 
possibiUties. The production and consumption of power are simul- 
taneous. It is not possible practically to store overproduction for 
future demands when production may be light. The three principal 
demands for power are for lighting, traction, and manufacturing. If 
the greatest demand from each of these three sources came at 
a diflFerent period of the day, the total would be so distributed 
as greatly to reduce the required maximum capacity of the power 
plant. As a matter of fact, neither of these demands is uniform, 
while they more or less overlap. Thus, the demand for power for 
lighting tends to reach a maximum about the time that the demand 
for transportation is at its height. This overlapping creates what is 
known as the ''peak of the load." It is imperative, therefore, to 
provide sufficient power to meet this maximum demand. Aside 
from these daily fluctuations in the power market, there is also a 
seasonal fluctuation. The demand in winter is greater than in 
summer. The daily fluctuation, moreover, is greater in winter, 
i In addition to this fluctuation in the demand there is also a varia- 
tion in the supply of water power available. This is due to the fluc- 
tuating flow of streams. The flow varies according to the location 
and character of the drainage basin and according to seasons, and 
the seasons themselves, of course, vary in different years. A water- 
power installation, therefore, must also take these factors into account. 
If the installation provides only for utilizing the minimum flow there 
must be a tremendous waste of energy during the period of larger 
flow. On the other hand, as already stated, it is impr^icticable to 
install power up to the maximum potentially available. ; 

Remedy for variations in supply and demand for ^ power. — 
The problem of a power producer is to meet these varying conditions 
of demand and supply in the most economical way. There are 
several means contributing to this end. ; 

The physical effect of irregularity in the flow of streams can be 
partly overcome by storage. In no case, however, can storage give 
a stream anything like the power represented by its maximum flow. 
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The amount of storage practicable depends upon the topography of 
the country and upon the value of the lands overflowed. Up to this 
time very little progress has been made in storage development. 

Aside from storage, it is possible to accomplish something by 
"pondage/' that is, the accumulation of water from day to day in 
power-dam ponds during that portion of the day when the demand is 
smallest. 

A more effective remedy is in ''coupling up, " into one unit, two or 
more sites accessible to the same markets. In practically all cases 
some of the developments can cease operations when the highest 
demand is over and accumulate pondage to be brought into use at 
the period of highest demand the next day. In the meantime the 
other sites can meet the diminished demand. 

The variableness of power supply and power demand, however, can 
not be entirely cured, even by storage, pondage, and ''coupling." 
The effective remedy is the use of auxiliary steam plants. In nearly 
all cases hydraulic concerns must provide sufficient steam auxiharies 
to meet variations not otherwise met. 

Advantages op unuioahon op developments. — ^On the other 
hand, if a power site or a group of power sites provides more power 
than a single market can consume, all the power can be utilized by 
"coupling up" two or more markets. 

The economic advantages gained by the "coupling up" of sites or 
markets, or both, by means of transmission lines, obviously are great. 
It is apparent that the most efficient use of water power from an 
economic point of view is facilitated by thus gathering into a single 
miit all the power available for a given market or a group of mar- 
kets, using the same system of transmisdon lines. The independent 
operation of two sites may involve a great waste of energy and capital. 
In fact, in the case of a comparatively small water power at a long 
distance from a market it might be virtually impossible to develop it 
except in connection with some other site. In the same way, in the 
case of storage, there is an advantage in laige-scale operations. This 
is because water gathered in storage reservoirs contributes to every 
power site below, thus making it advantageous to control all the sites 
dependent upon a storage project. 

CONCENTBATION OF OWNEBSHIP AKD CONTBOL. 

From the above facts it is clearly seen that in many instances local 
concentration carries with it great economic advantages. Such con- 
centration, however, demands rigid supervision, either Federal or 
State, to protect the public from the abuse of monopolistic power. 
When such local concentrations in several sections are themselves 
mterconnected under a luiified control another important and a dif- 
ferent problem is presented. 
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As this report clearly shows, there is a general and marked tendency 
toward concentration in the control of water power. Such concen- 
tration takes two forms. One is the single ownership of practically 
all the power in a given locality and the other is the ownership of 
water power in scattered localities by a single interest. The two are 
often found together. 

Certain forces in the water-power industry tend peculiarly toward 
concentration. The unification of developments and of storage, and 
of markets as well, incident to the highest efiiciency in the utilization 
of water power, as just described, clearly tend toward concentration 
of control. Concerns undertaking the development of water power 
tend to acquire all available power In a given community because 
of the advantages of unified operation above outlined. 

Another circumstance leading toward concentration of control is 
the fact that the practical limit of electric transmission of water 
power is only about 200 miles. This, it will be seen, makes it virtu- 
ally impossible for a water-power concern in one part of the country 
to compete with another water-power concern in a distant part of 
the country. Aside from this limitation on transmission of power, 
moreover, is the fact that, as a rule, the total demand for power 
within an area of practicable transmission is almost invariably 
greater than the supply of water power alone. The Bureau's inves- 
tigation shows that in no considerable area is the supply of power 
now generated from water sufiicient to meet the total power demand. 
Owing to the large investment required to develop a water power, 
and to this general limitation upon the supply, the most economical 
utilization of such power frequently results in concentrating all the 
power developed within a given area under a single control. 

A peculiar circumstance which tends to accelerate concentration 
of water-power ownership is found in the commercial customs pre- 
vailing among manufacturers of machinery and supplies for the gene- 
ration of electricity. Such manufacturers, in order to expand their 
business, often accept the securities of hydroelectric companies in 
payment, at least in part, for machinery and supplies. They have 
thus been led to enter actively into the hydroelectric field. Since 
the manufacture of such machinery and supplies is largely concen- 
trated in a few hands, this obviously tends toward a corresponding 
concentration of water-power ownership. 

Again, a number of financial houses making a specialty of financing 
water-power developments have become interested in water powers, 
and this has created another class of controlling interests. Further- 
more, many officers and directors of equipment concerns and of 
engineering and financial houses have become individually interested 
in the same water-power developments, thus bringing about a close 
relationship between the two interests. 
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Still again, as shown later, there is an increasing interrelationship 
between water-power enterprises and public-service interests. 

The concentration of ownership of developed water power has 
steadily grown until in any given community it is usually all under a 
single control, or substantially so. Absolute ownership of all the 
power in a locality by a single interest, however, is not necessary to 
establish control. If one concern owns the most advantageous sites, 
and has a strong foothold in the markets, it has a dominating position 
in that area. 

Such concentration of ownership has been most marked in the 
development of water power for commercial use. There are, however, 
a few instances of marked concentration of the ownership of water 
power used in manufacturing. The most noteworthy instance of 
this is found in the International Paper Co. 

COKTBOL OF WATEB POWEB IK SPBOIFIO LOCALITIBS. 

There are numerous localities of greater or less extent in which 
practically all the developed water power is under a single control, 
or under the control of a very few interests. Some of the most 
important instances of this are here cited. 

CONCENTRATION IN THE FAR WEST. 

California. — ^In CaUfomia six corporations, nominally distinct, 
with their subsidiaries, control over 86 per cent of all the developed 
power in the State. The first three in the list below are more or 
less interrelated. These companies, with their holdings of developed 
power, are: 

Horsepower. 

Pacific Gas A Electric Co 118,343 

WeBtem Power Co. (which owns the Great Western Power Co.)- - 60, 000 

Northern California Power Co. (Cons.) 46, 900 

Sierra & San Francisco Power Co 65,500 

Southern California Edison Co 38, 540 

Pacific Light & Power Corporation 45, 400 

Total 374,683 

There are two hroad areas of concentration in Califomia — one in 
the vicinity of San Francisco, and the other at Los Angeles. In the 
San Francisco region the Pacific Gas & Electric Co., with its sub- 
sidiaries, practically dominates the water-power situation. In addi- 
tion to 118,343 h. p. owned by this company, it buys the equivalent 
of at least 26,600 h. p. from the Great Western Power Co., and 10,000 
h. p. from the Northern Califomia Power Co. (Cons.) . It ia true that 
there is a great deal of undeveloped water power in this region which 
the company does not own. However, because of its strong market 
position, this does not prevent it from having a fairly effective 
monopoly. 
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The operations of this company and its subsidiaries cover the north- 
central portion of California; embracing 30 counties. More than 200 
cities and smaller communities are served by the company, and more 
than two-thirds of the people of the State are in this area. The com- 
pany ovma electric-light distributing systems in more than 40 cities 
and towns. It abo owns the street-railway lines of Sacramento and 
its suburbs, and has contracts with most of the street-railway and 
lighting companies in other towns reached by its lines, with the ex- 
ception of the street railways in San Francisco. This strong control of 
markets probably constitutes the most important element of monopoly 
enjoyed by this company. 

The Great Western Power Co. and the Northern California Power 
Co. (Cons.) operate in the territory served by the Pacific Gas & Elec- 
tric Co., but, as just shown, they sell a considerable part of their 
power to that concern. The Sierra & San Francisco Power Co. is 
controlled by the United Kailways Investment Co. of San Francisco, 
and practically all its power is used in the operation of the latter 
concern's street railroads, and therefore does not come in direct 
competition with that of the Pacific company. 

In the southern part of the State two concerns — the Southern 
California Edison Co. and the Pacific Light & Power Corporation — 
control practically all the developed power. The city of Los Angeles 
is now constructing a power development that is intended to do the 
public lighting, and it will no doubt have some power for sale. 

Washington. — The total developed water power in the State of 
Washington is 300,610 h. p. Of this 210,000 h. p., or about 70 per 
cent, is owned by two companies and their subsidiaries, as follows: 
Pacific Coast Power Co., 77,000 h. p., and Washington Water Power 
Co., 133,000 h. p. 

In the Puget Sound region there is developed and under construc- 
tion in all a little less than 135,000 h. p. The cities of Seattle and 
Tacoma own about 53,000 h. p., thus leaving in round numbers 82,000 
h. p. in private hands. The Whatcom County Railway & Light Co., 
with 3,300 h. p., is under the same management as the Pacific Coast 
Power Co. mentioned above. 

In the Spokane region, there are 145,000 h. p., developed and under 
construction, and this is all owned by two companies, the Washing- 
ton Water Power Co., with 133,000 h. p., and the Spokane & Inland 
Empire Railroad, with 12,000 h. p. The Washington Water Power 
Co. also owns 18,000 h. p., developed, at Post Falls, Idaho, and it has 
24,000 h. p., imdeveloped, on the Spokane River in the State of Wash- 
ington. The Spokane & Inland Empire Railroad is primarily a trans- 
portation company, and uses practically all its power in the operation 
of its trains. The Washington Water Power Co., therefore, abso- 
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htdy dominates the general power field in this region. The com- 
pany owns and operates street railways in Spokane, besides interurban 
lines, which together have 100 nules of track; it furnishes all the 
electric current for lighting and power in Spokane; it has more than 
530 miles of long-distance transmission lines, and furnishes light and 
power in Coeur d'Alene and other mining districts in Idaho. 

In the Columbia River region, there is 20,810 h. p., developed. Of 
this, the Great Northern Railway owns 8,000 h. p., subsidiaries of the 
American Power & light Co. 8,080 h. p., and the Wenatchee Gas & 
Electric Co. 4,730 h. p. The American Power & Light Co., through 
its subsidiaries, operates street railways in Walla Walla, and an inter- 
urban railroad from Walla Walla, Wash., to Milton, Oreg. This 
company is connected with the Washington Water Power Co. through 
a contract under which the siu*plus power generated by one company 
can be taken by the other. 

In brief, practically all the developed power in the western part of 
the State is under a single control; that in the eastern part is likewise 
nearly all controlled by one interest; the best of the power in the 
Bouth-central section is also under one control. Furthermore, the 
controlling interests in all these sections are more or less closely 
affiliated. 

Montana. — ^In Montana two companies, the Butte Electric & Power 
Co. and the United Missouri River Power Co., together control 134,260 
h. p., or 96 per cent of the total developed water power of the State, 
as follows: Butte Electric & Power Co., 69,260 h. p., and United 
ilissouri River Power Co., 65,000 h. p. 

There does not appear to be any corporate relationship between 
tiiese two companies. The transmission lines of the Butte and the 
United Missouri River companies extending from Butte are parallel, 
but they do not always enter the same cities. Thus the Butte Elec- 
tric & Power Co. does not enter the city of Helena, apparently leaving 
that field to the United Missouri River Power Co. In Butte the 
Butte Electric & Power Co. does an electric-light and steam-heating 
business, while the Missouri River concern appears to have the general 
power business among the mines in that vicinity. There are 10 
counties embraced either within the operations of these companies 
or within reach of them, and these counties, which include the cities 
of Butte, Helena, and Anaconda, contain about 45 per cent of the 
population of the State. 

CoLOBAiX). — In Colorado the Central Colorado Power Co. controls 
all the developed water power in the vicinity of Denver, and out of 
a total of less than 70,000 h. p., developed, in this State, Central 
Colorado Power interests control in all, directly and indirectly, 47,000 
h. p. Its operations cover the central portion of the State, and no 
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other power owner in this region can be considered its competitor. 
In addition to its developed power, it owns some 50,000 h. p. und^ 
veloped, and its water powers are on the whole the most available 
ones in the territory where it operates. It has a strong market 
position. Its transmission lines extend to Denver, Georgetown, 
Idaho Springs, Central City, and vicinity. It has a contract to sell 
power to the Northern Colorado Power Co., a large steam-generating 
concern, thus indicating its freedom from any serious competition 
from that source. 

The same interests that own the Central Colorado Power Co. 
dominate the San Juan Water & Power Co., which practically con- 
trols the power situation in the vicinity of Durango, in the south- 
western part of the State. 

CONCENTRATION IN THE SOtJTH. 

South Cabolina. — ^The Southern Power Co. owns approximately 
101,000 h. p., or about 75 per cent of aU the commerciaDy developed 
water power in this State and 73,000 h. p. of the most available 
imdeveloped. On the Broad and Catawba Rivers, the principal power 
streams in South Carolina, the company owns more than 82 per cent 
of the commercially developed power and practically all of that 
undeveloped. It also owns 31,000 h. p., undeveloped, in North 
Carolina. 

The developments of the Southern Power Co. are all within about 
50 miles of Spartanburg, S. C. Its transmission lines, however, 
cover the principal cotton-manufacturing districts of South Carolina, 
and extend in North Carolina to Charlotte, Salisbury, Winston Salem, 
Greensboro, and as far east as Durham. The extreme distance from 
Durham, N. C, to the farthest points served in South Carolina is 
about 265 miles. This territory includes between 150 and 200 cotton 
mills, with more than 5,000,000 spindles and 120,000 looms. The 
miUs now supplied with power by this company operate more than 
2,000,000 spindles and 42,500 looms. The Southern Power Co. occu- 
pies a dominating position in this territory. 

North Carolina. — ^The largest power developments in North 
Carolina are at Whitney and Rockingham, on the Yadkin River, each 
of which will have a capacity of 32,000 h. p. Power is not yet being 
generated at these points, but construction work is rapidly approach- 
ing completion. The Rockingham plant is controlled by the Caro- 
lina Power & Light Co., which also owns 5,000 h. p., developed, on 
the Neuse and Cape Pear Rivers, and which controls the power mar- 
kets of Raleigh and other less important communities. The plant 
at Whitney is owned by the North Carolina Power & Electric Co, 
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Geoboia. — ^The total commercial power developed and under con- 
stroction in this State is 126,927 h. p. Five companies control 
109,050 h. p., as follows: 

HonepowWa 

Atlanta Water & Electric Power Co 1G,800 

Geoigia Power Ck) 63,250 

Albany Power <fc Manii&cturisg Co 3, 500 

Central Oeoigia Power Co ^ 24, 000 

Columbus Power Co 11, 500 

Total 100,050 

The Atlanta Water & Electric Power Co. and the Georgia Power 
Co., both operating in the vicinity of Atlanta, are completely domi- 
nated by a single group of capitalists, who, moreover, are largely 
interestcMl in the Albany Power & Manufacturing Co., thus placing 
about 58 per cent of* the commercially developed water power in the 
State in the hands of a single group. 

The Central Geoi^a Power Co., operating in the vicinity of Macon, 
owns, in addition to its developed water power of 24,000 h. p., imde- 
veloped sites with 120,000 estimated horsepower. 

The development of the Columbus Power Co. includes all the 
developed power at Columbus except 6,400 h. p. owned by a cotton 
manufacturing concern, and the company also has undeveloped 
power estimated at 63,500 h. p. 

CONCENTRATION IN THE LAKE REGION. 

Lower Peninsula op Michigan. — ^Water-power ownership in 
this i^on is highly ceatralized, fully 73 per cent of all the com- 
mercial power being controlled by the Commonwealth Power, Rail- 
way & light Co. This company and its subsidiaries own 51,800 h. p., 
developed, and 41,000 h. p., undeveloped. The same interests are 
reported to control an additional 30,000 h. p., imdeveloped. This 
company controls street-railway and lighting companies that use a 
large portion of the power produced, and it has in a number of towns 
gas companies that otherwise might be competitors of its electric- 
Ughting concerns. It dominates the power situation in such impor- 
tant cities as Grand Eapids, Saginaw, Bay City, and Kalamazoo, 
besides a large number of less important communities. It has 
practically no water-power competitor in the State. 

Wisconsin. — ^The concentration of water power here has not 
progressed as far as in some States, but there is a marked movement 
in that direction. More than half of the developed power is owned 
by manufacturing concerns, principally in the lumber and pulp an<l 
paper industries. As the raw material for these industries diminishes 
the power will naturally be diverted to commercial use. 
14682**— 12 3 
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OONGENTBATION AT NIAOABA FALLS. 

At Niagara Falls there is developed, on both sides of the river^ in 
round numbers, 500,000 h. p. Of this, 262,000 h. p. is on the American 
side. All of this is owned by two companies — ^namely, the Hydraulic 
Power Co. of Niagara Falls and the Niagara FaUs Power Ck>. The 
latter company, moreover, owns all the stock of the Canadian Niagara 
Power Co., wi^ 62,500 h. p., developad, on the Canadian side. On the 
Canadian side three other companies have 175,000 h. p., developed, 
of which the Ontario Power Co. of Niagara Falls owns 120,000 h. p. 

All of the power generated on the American side, and approximately 
120,000 h. p. of that generated on the Canadian side, is consumed in 
the United States. 

SUMICABY OF LOCAL GONTBOL. 

In California the bulk of the power produced in the northern half 
of the State is controlled by a single interest, and that in the southern 
half by only two companies. In Montana two companies control 96 
per cent of all the developed power of the State; and in Washington 
a single interest controls the power situation in the Puget Sound region, 
while another interest, more or less dosely affiliated with it, controls the 
developed power elsewhere in the State. All the developed power in 
the vicinity of Denver, Colo., and nearly 70 per cent of the total devel- 
oped power in that State, is controlled by one interest. In South Caro- 
lina one corporation owns 75 per cent of the developed commercial power, 
while in North Carolina 45 per cent of such power, developed and under 
construction, is controlled by a single interest. One group of interests 
practically controls 58 per cent of all the conmiercial power, developed 
and under construction, in Georgia. In the Lower Peninsula of Michigan 
a single group owns 73 per cent of all such power. The great develop- 
ment at Niagara Falls on the American side is controlled by only 
two companies. 

CONOEirrBATION OF OWNBBSHIP AND OONTBOL BY XNTEBESTS. 

The local concentration of water power, just described, by no 
means reveals the full extent of concentration of ownership. A few 
lai^e interests have acquired such control over water power as to 
bring about a still greater concentration. These interests not only 
control the power situation in entire communities, but they also 
control vast amounts of power in widely separated localities, and 
have thus become exceedingly important factors in the water-power 
situation as a whole. This broader field of control has also included 
all sorts of public-service corporations regardless of whether these 
involve water power or not. 
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The actual control of water-power developments and publioHservice 
eorporatioiis by the same interests is but little more significant than 
the fact that these interests are gradually widening their influence 
through representation on directorates, even where a corporation 
itself owns no stock. 

Some idea of the extent of such concentration of control is foimd in 
the fact that of the total "conmiercial'' water power of 2,961,649 h. p., 
developed and under construction, in the United States above given 
(p. 5), over 1 ,800.000 h. p. is controlled to a greater or less extent — 
but not absolutely in every case — by 10 groups of interests. These 
groups, together with the amount of water power influenced by each, 
are as follows: 



COMMEBdAL. WATER POWEB CONTROLLED BY OR XTNDER THE INFLUENCE OF 
COMPANIBS OR GROUPS OF INTERESTS EACH HAVING £0,000 H. P. OR MORE ACTU- 
ALLY DEVSLOPED OR UNDER CONSTRUCTION. 

[Tbe degree of control yaxtoe greatly, as set forth in tha text] 



Gompanlea or groups of interests. 



QvMcil Kleetrlo interests: 

A. Power oompletelyoontroUed 

B. Power ooming under Qeneial Eleotric Influenoe where 

tbere ooonrs both minority ownership of securities 

and conunon directors 

CL pQiwer coming imder tlia sphere of General Electric 
ftafloenoe throng common directorahlpsonly 



Total, Geoeral Eleotric gnnip. 



aiana A Webster Intarasts 

Hydnniio Power Co. of Niagara Falls 

PMIfloGaa& Electric Co 

Qsik-Foote-Hodenpyl-Walbrtdge interests. 

BoutUsiii Power Co 

B,lIo«pm Smith interests 



Onttad llinoiiri River Power Co. 
Ttflmlde Power Co 



Grand total. 



Developed 

andundar 

construction. 



Undevel- 
oped. 



ft. p. 
82,860 



419,000 



437,185 



1939, XL'S 



Kp. 
5,600 



833,000 



113,500 



•641,000 



278,067 

144,000 

118,843 

104,300 

101,680 

76,550 

70,600 

65,000 

*66,350 



< 1,821,305 



372,350 

20,000 

100,000 

158,000 

104,000 

06,000 

16,300 



21,800 



U, 440, 450 



TotaL 



ft. p. 
88^800 



941,000 



650,606 



1,680,715 



650,417 
164,000 
218,348 
362,800 
305,680 
173,660 
86,800 
65,000 
•77,660 



« 3, 370, 765 



I iDdndea 84,700 h. p. also included with Stone A Webster interests and 48,000 h. p. Inclnded with 
Quk-Foote-Hodenpyl-Walbridge interests. 

'iDclodes 5,000 b. p. also inclnded with Stone & Webster interests and 75,000 h. p. included with 
Gluk-Foote-Hodenpyl-Walbridge faiterests. 

a ijBciading 4,500 h. p. belonging to the Beaver River Power Co. 

* Does not include power duplicated in General Electric, Stone & Webster, and Clark-Foote-Hodenpyl- 
VilbridgB interests. 

In addition to the large holders shown in this table, there are 7 
companies each having between 25,000 and 50,000 h. p., and, of 
these 4 have more than 40,000 h. p. each. Thus 17 interests or 
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groups of interests control or strongly influence more than 2,000,000 
h. p. of commercial water power, developed and under construction^ 
or more than 70 per cent of all such power in the United States. 
These figures, it should be noted, do not include such large industrial 
concerns as the International Paper Co., which controls more than 
190,000 developed horsepower, and the Aluminum Co. of America, 
which has 48,000 h. p., developed and imder construction. 

Of the 10 groups of interests enumerated in the preceding table, 
it will be seen that the General Electric interests have more than 
60 per cent of the developed power and nearly 50 per cent of the 
total power, developed and undeveloped, there included. The General 
Electric and Stone & Webster groups together have more than 60 
per cent of the developed power included in the table and nearly 
40 per cent of all the developed commercial power in the United 
States. 

It should be clearly understood that the Bureau does not contend 
that these various groups completely control the power here credited 
to them. It is not possible in every instance definitely to determine 
the degree of control that is exercised. The evidence of influence 
in some cases is found in the corporate ownership of securities of 
water-power concerns as well as representation on their boards of 
directors, while m other cases the evidence is simply that of common 
directors alone. The ownership of the majority of the stock in a 
corporation is not a necessary prerequisite to its control. Directors 
of a company who own but a small fraction of the stock may control 
it by virtue of business connections, through which they exercise a 
powerful influence. It is safe to assume that the officers and direc- 
tors' of large equipment, engineering, and financial concerns do not 
enter the directorates of water-power companies as mere figure- 
heads. 

GENERAL ELECTRIO INTERESTS. 

The General Electric Co. is the largest manufacturer of electrical 
machinery and apparatus in the world. From its close associations 
with hydroelectric concerns it has, through its principal subsidiaries 
and a number of its most prominent officers and directors, become 
largely interested in water-power projects. In this way a vast 
amount of water power has become subject to General Electric 
influence. Indeed, the greatest number of water-power companies 
and the largest amount of water power comprised within the sphere 
of control of any single interest is that falling under the influence of 
the General Electric Co. 

The General Electric Co. itself directly controls very little water 
power. Its control is chiefly exercised through its three subsidiary 
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concerns, namely, the United Electric Securities Co., the Electrical 
Securities Corporation, the Electric Bond & Share Co. 

The common stock of all three of these companies is owned by the 
General Electric Co. The General Electric Co. and these subsidia- 
ries will, for convenience, be designated as the ''General Electric 
companies." The water-power companies which have been brought 
under this influence may be arranged in three groups, according to 
the degree of control. These groups are designated "A," '*B/' 
and ''C." 

Group "A" includes those water powers which are completely con- 
^Ued by the ''General Electric companies." In most cases this 
control is evidenced by the holding of a majority of the stocks. 
Group "B" includes those companies of whose securities a portion, 
usually small, is held by the "General Electric companies," and 
some of whose officers and directors are officers or directors of the 
"General Electric companies." Group "C" includes those compa- 
nies some of whose officers and directors are also officers and direct- 
ors in the ''General Electric companies," or which are in some way 
connected with interests allied with the General Electric Co., but 
without corporate ownership of securities. 

Group A. — This group includes 6 companies, as follows: 



Companies. 



Locality. 



Power de- 
veloped and 
onderoon- 
struotion. 



AnBricKi Power A Llfl^t Co. . . . 

AterfilaBtootrloCo 

GMJoaPovwAXd^tOo 

CoMlitetad Power A Light Co. 

fioeUaid Electric Co 

BBhdwotady Power Oo 



Oregon and Washington. .. . 

North Carolina 

do 

South Dakota 

Illinois 

NewYorlc 



Total. 



15,840 

aeo 

87,000 
2, GOO 
1,780 

26,000 



82,800 



Besides the 82,860 developed horsepower shown in the table, these 
companies own 5,500 h. p., undeveloped. 

Of the above concerns the Schenectady Power Co. is owned out- 
right by the General Electric Co. and practically all of its power is 
used at the (jeneral Electric works at Schenectady. The Carolina 
Power & Light Co., as already shown, owns water power on the Cape 
Fear River in North Carolina. It controls through lease a developed 
power site on the Neuse River; it also controls by stock ownership 
the Tadkin River Power Co., on the Yadkin River. 

The American Power & Light Co. has already been referred to. 
The other concerns in this group are small. 
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Gboup B. — ^This group includes 8 principal corporations and two 
subsidiaries, with nearly 420,000 h. p. water power, developed and 
under construction, and over 520,000 h. p., undeveloped, as follows: 



Compaolas. 



Locality. 



Butte EleotrloA Power Co 

Oentzal Colorado Power Co 

Northwestern Power Co 

Pennsylvania Waters Power Co 

Blsm & San Francisco Power Co 

San Juan Water A Power Co , 

Western Power Co 

Whatoom County Railway & Light Co 



Total. 



Montana 

Colorado 

litamesota.... 
Pennsylvania. 

Callfonila 

Colorado 

Caltfomla 

Washington.. 



Water power. 



Developed 

and under 

oonstruo- 

tion. 



Ik. p. 

6»,aoo 

80,000 

89,000 

136,000 

as, 600 

8,000 
60,000 

8,800 



410.000 



Unde- 
veloped. 



07,000 
80,000 
20,000 



60,000 



800,000 
5,000 



888,000 



It is impossible to determine accurately the degree of influence that 
the General Electric companies exercise over these corporations. The 
percentage of securities actually owned is in most cases comparatively 
small, that of stock alone seldom amounting to as much as 5 per cent 
of the total. On the other hand, the personal representation of 
General Electric interests on boards of directors would indicate that 
some of these companies are possibly completely dominated by Gen- 
eral Electric influence. 

Some of these companies are among the largest water-power con- 
cerns in the countiy, and, moreover, practically dominate the power 
situation in the States in which they operate. Thus the Butte Elec- 
tric & Power Co., as already shown, occupies a commanding position 
in the water-power industry in Montana, while the Central Colorado 
Power Co., together with the San Juan Water & Power Co., with 
which it is affiliated, have an almost complete control of developed 
water power in Colorado. The power of the Northwestern Power Co., 
in Minnesota, is owned by the Great Northern Power Co., a sub- 
sidiary. The Great Northern Power Co. owns all the common stock 
of the Northern Power Co., of Wisconsin, through which it distributes 
electricity in that State. It owns in fee rights of way for transmis- 
sion lines in the city of Duluth, as well as a franchise for 6 miles of 
underground conduit in that city. In the city of Superior it supplies 
power to the Superior Water, Light & Power Co. 

The Sierra & San Francisco Power Co. is controlled by the United 
Railways Investment Co. of San Francisco, and nearly all of the power 
generated by it is employed by street railways in that city. 
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The Western Power Co., the water power of which is owned by a 
sabddiaiy, the Oreat Western Power Co., as already shown, sells a 
large portion of its power to the Pacific Oas & Electric Co. 

The Whatcom County Railway & Light Co. does the street-railway, 
dectric^light, and gas business of Bellingham, Wash. It owns the 
entire capital stock of the Bellingham-Skagit Railway Co. 

The power of the Pennsylvania Water & Power Co. is all at McCall 
Feny, on the Susquehanna River. The company sells 20,000 eleo- 
tricflJ h. p. to the Consolidated Gas, Electric Light & Power Co. of 
BaltinLore, which concern controls the entire light and power busi- 
Bees of that city. 

Qboup C. — ^There are 10 companies in this group, with over 437,000 
developed horsepower and 1 13,600 h. p., undeveloped. The developed 
power is shown below: 



CompaDles. 




AIfatt7BoaUiamR.R 

Ootaodo epttoei Ldght, Heat and Power Co. 

lbDeliiitarTi»otlon,Li^t& Power Co 

NhpnFftlla Power Co 

NocthAmartBanCo 

Fartlnd Railway, Lic^tdc Power Co 

Pugst Bound Power Co 

TtaipaElectiioCo 

Tnua Palls Co ■ 

WaddDgton Water Power Co 



New York 

Colorado 

New HampfliiJie 

Niagara Palis 

Various 

Oregon 

Washington 

Florida 

ICassachusetta 

Washington and Idaho. 



Totel. 



De-veloped 
water 
power. 



6,S20 

8,000 

10,000 

ai8,800 

*00,7BO 

48,000 

20,000 

1,400 

9,425 

in, 000 



437,105 



^ Not indndlng 02,600 h. p. on the Canadian side owned by an afiUiated oonoem. 

< Of whieh 08,000 eleotrical h. p. (L e., in form of eleotrlcity) is porohased from other companies. 

The connection of the companies included in this gi^p with "General 
Electric companies" is through common officers or directors. The 
mere presence of such representatives of the General Electric com- 
panies in power concerns does not necessarily imply a high degree of 
control. In most cases, however, such common directors are men 
who are more or less prominent in General Electric affairs, and in 
some cases, at least, a considerable degree of influence is indicated. 
It should be clearly understood, however, that these companies are 
presented as coming within the sphere of influence, and not neces- 
sarily under the effective control, of the "General Electric companies." 

The most important company in this group is the Niagara Falls 
Power Co. In all it has over 180,000 developed horsepower, this 
induding 62,500 h. p. on the Canadian side of the Falls owned by the 
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Canadian Niagara Power Co. (which also owns 62,500 undeveloped 
horsepower on that side of the river), all the stock of which is owned 
by the Niagara Falls Power Co. The Niagara Falls Power Co. also 
owns a majority of the stock of the Cataract Power & Conduit Co. 
and all the stock of the Tonawanda Power Co., which distribute 
power in Buffalo and Tonawanda, respectively. The former concern 
fmmishes most of the power of the International Railway Co., which 
operates the street railway systems of Buffalo and vicinity, with 
approximately 375 miles of track. 

A direct connection between the General Electric Co. and the Niagara 
Falls Power Co. is established through the firm of J. P. Morgan & 
Co., which ha§ a very strong representation on the directorates of 
both concerns. 

The Waslungton Water Power Co., which operates in the vicinity 
of Spokane, Wash., as shown, practically dominates the water-power 
situation in that region. Hinsdill Parsons, vice president of the 
General Electric Co. and a director of the Electric Bond & Share Co. 
(a subsidiary of the General Electric) is a director of this concern. 

The North American Co. is not primarily a water-power corporation, 
but is a holding company. It controls, through stock ownership, 
the street railways of Milwaukee and vicinity, St. Louis and vicinity, 
and a number of electric-light and gas companies in smaller towns. 
Most of the power credited to it in the above summary is controlled 
through contracts with other companies. Thus, through a subsidiary, 
it has a contract with the Mississippi River Power Co. for 60,000 
electrical horsepower delivered in St. Louis. It also purchases 8,000 
h. p. from the Southern Wisconsin Power Co. Through a subsidiaiy, 
it does the entire commercial electric-lighting business of Detroit. 
The North American Co. is closely affiliated with General Electric 
interests. C. A. Coffin, president of the General Electric Co., George 
R. Sheldon, prei^ent of the Electrical Securities Corporation, and 
C. W. Wetmore, a director of the Electric Bond & Share Co., axe all 
directors in the North American Co. 

The Portland Railway, light & Power Co., with 48,000 h. p., 
developed and under construction, and 75,000 h. p., undeveloped, 
owns and controls practically the entire street-railway and electric- 
lighting business of Portland and Salem, Oreg., electric light and power 
plants in Oregon City, Woodbum, and several other Oregon towns, 
and also in Vancouver, Wash. Two directors of the Electric Bond & 
Share Co. (a subsidiary of the General Electric Co.) are directors in 
the Portland Railway, light & Power Co. 

The Puget Sound Power Co. is a subsidiary of the Seattle Electric 
Co., which in turn is controlled by the Pacific Coast Power Co. Its 
power is distributed in Tacoma, Seattle, and intermediate points for 
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nilway, liglitiagy and other purposes. S. Z. Mitchell, president and 
a director of tlie Electric Bond & Share Co., is a director of the Puget 
Sound Power Co. 

The Colorado Springs light, Heat & Power Co. is a subsidiary 
ofthe S\isquelianna Railway, light & Power Co., through which it is 
related to the Greneral Electric interests. It controls the entire electric 
light and power busiaess in Colorado Springs and Colorado City, Colo. 
The smaller concerns in this group, namely, the Albany Southern 
Railroad, th.e Manchester Traction, light & Power Co., the Tampa 
Electric Co., and the Turners Falls Co., each have on their directorates 
one individual who is a director in one or more of the ''(jeneral 
Mectric companies.'' 

It should be noted that some of the power in Groups B and C, namely, 
that of the Whatcom Coimty Railway & Light Co., the Puget Soimd 
Power Co., the Tampa Electric Co., and a portion of that of the 
IGssissippi River Power Co., is here grouped under the General Elec- 
tric influence, although these companies are actually operated by 
another group of water-power interests, the Stone & Webster Man- 
agement Association, discussed later. 

SuMMABY FOB GENERAL Elegtbio gboup. — ^Tho General Electric 
companies have a very extensive influence in the water-power busi- 
ness of the United States. As shown in the table on page 15, the 
total water power, developed and imder construction, of the compa- 
nies involved m these iuterests is almost 940,000 h. p. Adding to this 
62,500 h. p. developed by the Canadian Niagara Power Co., on the 
Canadian side of Niagara Falls, and sold in the United States, makes 
a grand total of over 1,000,000 h. p., developed and under construc- 
tion, coming under the influence of the General Electric Co. The 
companies included in the General Electric group own water power in 
18 States. These States have 2,325,757 ''commercial" horsepower, 
developed and xmder construction. Of this, 40 per cent is in the 
General Electric group described. In Pennsylvania they control 
neaily 80 per cent, in Colorado 72 per cent, in New Hampshire 61 per 
cent, in Oregon 58 per cent, and in Washington 55 per cent. 

In addition to their developed power, these companies own 641,600 
h. p., undeveloped. There is, therefore, total water power in the 
United States of at least 1,580,000 h. p. coming under the General 
Electric group. These figures assume a much higher significance when 
it is understood that they generally represent not only the best, but 
in some instances aU, the water power practically available in the 
respective commimities. It should be repeated, however, that the 
"General Electric companies" do not have complete control of all 
these concerns, but that in the case of many they simply have a 
Toice in their management through representation on directorates. 
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STONE A WEBSTEB OBOUP. 

The Stone & Webster organization consists primarily of the part- 
nership of Stone & Webster. This partnership owns the stock of the 
Stone & Webster Engineering Corporation and the Stone & Webster 
Management Association; it also controls the Public Service Invest- 
ment Co. The Stone & Webster Management Association manages 
and operates municipal public-service corporations of practically 
every character and in every section of the country. The Stone & 
Webster interests do not necessarily own a majority of the securities 
of the companies they operate (in some cases they hold no securities 
therein); but the fact of their management makes them an important, 
if not the dominant^ factor in the control of these corporations. The 
real significance^ therefore^ of the relations of Stone & Webster to the 
corporations under their management lies primarily in the fact that 
they are operated by the Stone & Webster Management Association 
and not in the ownership of securities. 

There are 36 corporations under this management in the United 
States. There are more than 20 other corporations subsidiary to 
those managed, thus placing directly or indirectly under this man- 
agement between 55 and 60 companies. 

Eight of the companies under this management own water power 
as follows: 



Companies. 



IflntaBtppiBlytf Power Oo 

PMlfloOoast Power Co 

MinneiqpoUs Qenenl EteoMo Co 

BlamhPaoUIcElectrloCo 

CoIambiis(Oa.) Power Co 

Wtafttoom Goimty Raflway it Ll^t Co.* 
BlMkBtooe VaU07 Om A Bleotrio Go. . . . 
Tempt Blflotrlo Co.*. 

Tolel 



Developed 

and under 

oonstruo- 

tlon. 



h.p. 
Ifi0,000 

•77,000 

18, 7M 

H200 

U,500 

8,800 

1,917 

1,100 



Unde- 
veloped. 



h,p, 
U0,000 

68,000 

84,000 

68,100 
6,000 




1 A portion of this (00,000 h. p.) is also incladed in the General Electric group (p. 20). 
•A portloQ of this (80,000 h. p.) is also Indoded In the Oeneral Eleotrlo group under Puget Sound 
Power Co. (p. 10). 
I Also included in the Oeneral Eleotrlo group (pp. 18, 19). 

By far the largest development in this group is that of the Missis- 
sippi River Power Co., on the Mississippi River at Keokuk; Iowa, 
with 150,000 h. p. under construction. This company has a contract 
with the Mississippi River Power Distributing Co., a subsidiary of 
the North American Co., to deliver 60,000 electric horsepower in the 
city of St. Louis. 
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In the Puget Sound region, in Washington, through the Pacific 
Coast Power Co. and the Whatcom County Railway & Light Co. 
the Stone & Webster interests manage 80,300 h. p., developed and 
under construction, or nearly 60 per cent of all such water power in 
that region. In addition they have 58,000 h. p., uudeveloped. The 
significance of the control of this power has already been discussed. 

The Sierra-Pacific Electric Co. operates in Nevada, and dominates 
the water power in a large portion of that State. Its transmission 
lines extend to Reno, Virginia City, Carson City, and also into the 
extensive Tnining districts to the eastward of those points. 

The Mrnneapolis General Electric Co. operates in Minneapolis, 
Minn., and vicinity. 

The Columbus Power Co., a subsidiary of the Columbus Electric 
Co., as already shown, controls all the coromercial water power at 
Columbus, Ga. 

OLABK-FOOTE-HODBNPYIy-WALBBIDOE INTEBESTS. 

This is a group of banking interests whose influence extends over 
104,000 h. p., developed, and 158,000 h. p., undeveloped. The principal 
water-power concerns coming imder the control or influence of this 
group are the Commonwealth Power, Railway & light Co., which 
has over 60,000 h. p., developed, and over 70,000 h. p., undeveloped, in 
Michigan; the Bangor Railway & Electric Co. and the Lewiston, 
Augusta & Waterville Street Railway, in Maine; the Union Railway, 
Gas & Electric Co., operating in Indiana and Illinois; the St. Joseph 
Railway, Light, Heat & Power Co., in Missouri; the Denver & North- 
western Railway, in Colorado; the Portland Railway, Light & 
Power Co., of Oregon (already referred to under the General Electric 
group). 

PACIFIO OAS A ELECTBIO CO. 

The Pacific Gas & Electric Co., with over 118,000 developed horse- 
power, and 100,000 h. p. additional, undeveloped, has already been 
referred to in discussing local concentration (p. 9). As there 
shown, this company is the dominating factor in the power situation 
b a large portion of California. 

SOUTHERN POWEB CO. 

I 

This company, as already shown, owns the great bulk of the com- 
mercially developed water power in South Carolina, and is the con- 
trolling power interest in the cotton-manufacturing section of that 
Statei^ and is also an important power factor in North Carolina. 
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S. MOBOAN SMITH INTERESTS. 

The compames falling in this group are associated with S. Morgan 
Smith Co. interests; of York, Pa., manufacturers of water wheels and 
power-transmission machinery. This company has no corporate 
connection with any water-power company except the ownership of 
a small block of the securities of the Savannah River Power Co. Its 
active head, C. Elmer Smith, however, is personally largely inter- 
ested in water powers; he is the dominating factor in two large power 
developments in Georgia and he is interested in other smaller devel- 
opments. The companies dominated by the Smith interests are: 



Compaoles. 



Q€OisU Power Co , 

AtUmta Wat«r ae Bleetzlo Power Co 

Total 



Developed 

and uader 

oonstnuv 

tion. 



h.p. 
63,280 

16,800 



Unde- 
veloped. 



h.p. 
80,000 




80,000 



The companies in which there is considerable Smith interest, but 
possibly not absolute control, are: 



Companies. 



The Albany Power & Maniifaoturing Co. 
Savannab River Power Co 



Developed 

and under 

oonatnio- 

tlon. 



h.p, 

8,500 

3,000 



Total. 



0^500 



Unde- 
veloped. 



k,p, 
16,000 



16,000 



The dominant position of the Georgia Power Co. and the Atlanta 
Water & Electric Power Co. has been discussed elsewhere. (See p. 13.) 



HTDBAULIG POWER CO. OF NIAGARA FALLS. 

This company, which obtains its power from the Niagara River, has 
140,000 h. p., developed and under construction, this not including 
4,000 h. p. sold in the form of water, thus making the total power in 
its control 144,000 h. p. Of this total, 20,000 h. p. is held in 
reserve. The average daily output, including the 4,000 h. p. sold as 
water, is 88,000 h. p. Most of the current generated is sold for manu- 
facturing purposes in the immediate vicinity of the power site. 
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BBADT INTEBEBTS. 

Thd companies classed under this head are those controlled by 
Antliony N. Brady, or with which he is closely identified. He con- 
trols the Chattanooga & Tennessee River Power Co., which is com- 
pleting a plant on the Tennessee River, 18 miles below Chattanooga. 
This plant when completed will have a wheel capacity of 58,800 h. p. 

Mr. Brady is also a prominent figure in — if he does not control — 
the Utica Qaa & Electric Co., with water power amounting to 11,800 
h. p., developed, and 16,200 h. p., undevcdoped. It supplies electric 
li^t and power to Whitehall, and gas and electric light to Glens 
Falls, Sandy Hill, and Fort Edward, N. Y., and sells gas, electric 
light, and power in Utica and vicinity. 

As shown later, the control of these corporations by A. N. Brady 
brings them into relation with a number of important public-service 
and industrial concerns. 

TELIiXTBIDE POMTEB GO. 

This company owns 51,850 h. p. developed water power, mainly in 
Idaho, and 21,300 h. p., imdeveloped. L. L. Nunn, general manager 
of the Telluride Power Co., is also president of the Beaver River Power 
Co., with a development of 4,500 h. p. at Beaver, Utah, making a total 
of 56,350 developed horsepower under this control, or a total, devel- 
oped and undeveloped, of 77,650 h. p. The Telluride company has 
a transmission line from Grace, Idaho, to Salt Lake City, a distance 
of 135 miles. It furnishes power to a number of Tnining companies 
in southwestern Colorado, Utah, and parts of Idaho, and supplies a 
considerable part of the power used by the Utah light & Railway 
Co., which controls the electric lighting of Salt Lake City and Ogden 
and operates the street railways of Salt Lake City. It also does the 
electric-light business of various towns in Colorado and Utah. 

THE UNirED MISSOURI BIVEB POWER CO. 

This company has already been referred to in the description of 
concentration by localities (p. 11). It was there shown that the 
company has 65,000 h. p., developed or under construction, in Mon- 
tana. This concern and the Butte Electric & Power Co. dominate 
the power situation in Montana. 

H. M. BYLLESBT A CO. 

This is an engineering and managing concern similar in character to 
Stone & Webster. It controls the Northern States Power Co., North- 
ern Idaho & Montana Power Co., Western States Gas & Electric Co., 
and the Standard Gas & Electric Co., each of which is a consolidation 
or a merger of a number of other corporations; it also controls the 
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Sioux Falls Light & Power Co., of South Dakota. The companies 
included under the Byllesby interests own developed water power to 
the amount of 19,965 h. p., and 22,100 h. p., undeveloped. In addi- 
tion, one of the companies purchases 8,000 h. p. from the Washington 
Water Power Co., which is distributed at Sandpoint, Idaho, and 
vicinity, and another company purchases 1,000 h. p. from the Pacific 
Gas & Electric Co., which is distributed at Richmond, Cal. The 
companies in this group serve about 50 cities and towns in California, 
Washington, Oregon, Montana, Idaho, Wisconsin, Minnesota, North 
Dakota, South Dakota, and Illinois, and also furnish power to the 
lead and zinc mines in southwestern Wisconsin. 

GOULD INTERESTS. 

The companies falling in this group are dominated by Frank J. 
Gould and Edwin Gbuld. They control 21,600 h. p. of developed 
water power, and 28,500 h. p., undeveloped, all in Virginia. Of the 
developed power, 14,100 h. p. is at Richmond, 3,000 h. p. at Peters- 
burg, and 4,500 h. p. at Fredericksburg. Nearly all the undeveloped 
power is at Fredericksburg. They operate 83 miles of electric rail- 
ways in the city of Richmond and suburbs, 23 miles between Rich- 
mond and Petersburg, 14 miles in Petersbuig and suburbs, 140 miles 
in Norfolk, Portsmouth, and vicinity, and electric light and power 
plants in Richmond and Petersburg. These interests operate alto- 
gether 260 miles of electric railways. 

WESTINOHOUSE INTERESTS. 

The group of business concerns commonly distinguished by the 
name ''Westinghouse" embraces about 20 corporations engaged in 
the manufacture or sale of electrical machinery, a wide variety of 
electrical appliances, and brake and coupling devices for steam 
railroad cars. The most prominent is the Westinghouse Electric & 
Manufacturing Co., which manufactures and sells electrical machinery 
and appliances. 

It is probable that the Westinghouse interests do not control abso- 
lutely any water-power development. They have such relation, 
however, to certain water-power concerns as to bring them within 
the scope of this discussion. George C. Smith, an active figure in 
water-power development, is a director in two or three of the West- 
inghouse companies ; A. N. Brady, who is a director in the Westing- 
house Electric & Manufacturing Co., controls large water powers, as 
just shown. The companies that thus have some sort of relation 
to the Westinghouse interests are: Atlanta Water & Electric Power 
Co., Chattanooga & Tennessee River Power Co., Utica Gas & Electric 
Co., Ontario Power Co. of Niagara Falls (Canadian). 
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Tlie relation of the Westinghouse interests to the Ontario Power 
Co. of Niagara Falls is through the Niagara, Lockport & Ontario 
Power Co. This latter company is a distributing concern that pur- 
chases power from the Ontario Power Co. of Niagara Falls. Fifty- 
fiye per cent of its stock is owned or controlled by the Westinghouse 
Electric & Manufacturing Co., and tho remainder is owned by the 
Ontario Power Co. of Niagara Falls. While this connection is not 
direct, it is of such a character as to indicate a substantial relation- 
ship. The distributing company has transmission lines extending 
from Niagara Falls as far east as Syracuse, N. Y., and as far south 
as Lackawanna, N. Y. 

The Weetinghouse Electric & Manufacturing Co. owns $400,000 of 
a total of $1,500,000 of the capital stock of the Atlanta Water & 
Electric Power Co. ; and George C. Smith, a prominent Westinghouse 
maa, is a director in this company. As heretofore stated, however, 
it is controlled by the S. Morgan Smith interests. 

The Westinghouse connection with the Chattanooga & Tennessee 
River Power Co. and the Utica Gas & Electric Co. arises from the 
fact that A. N. Brady, who, as just shown, has an important interest 
in these concerns, is a Westinghouse director. 

INTEENATIONAL PAPER CO. 

The largest amount of water power controlled by any industrial 
eoncem in the United States is that of the International Paper Co., 
amounting to 190,375 h. p., developed. Of this total, 158,304 h. p. 
is owned outright and 32,071 h. p. is leased from others. The power 
owned by this company is situated in Maine, New Hampshire, Ver- 
mont, and New York, with 40,376 h. p., 25,845 h. p., 19,750 h. p., and 
72,333 h. p., respectively. Excluding developments of less than 
1,000 h. p. each, this company owns more than 21 per cent of all the 
developed power, both commercial and manufacturing, in New 
Hampehire, and it owns or controls through leases more than 31 per 
cent of all such power in Vermont. 

While the power of the International Paper Co. at the present 
time is almost exclusively used for manufacturing, in the future, as 
the forests tributary to the plants of the company become exhausted, 
ui increasing amount of this power will be available for commercial 
purposes. 

SUMMARY OF OWNERSHIP AND CONTROL BY INTERESTS. 

The Greneral Electric interests control the water-power situation 
in lai^ portions of Washington, Oregon, Colorado, Montana, and 
elsewhere. The Stone & Webster interests exercise control (based 
laigely, however, on management rather than ownership) in localities 
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in Washington, Iowa, and Georgia. The Pacific Gas & Electric Co. 
practically dominates the power situation in a large number of 
localities in the northern half of Califomia. The Southern Power 
Co. controls the power situation in South Carolina and has a strong 
foothold in North Carolina. The S. Morgan Smith interests domi- 
nate the power situation in the vicinity of Atlanta, Ga. The Tel- 
luride Power Co. controls absolutely a large territory in Utah and 
Idaho. The Commonwealth Power, Railway & Light Co , which is a 
part of the Gark-Foote-Hodenpyl-Walbridge interests, dominates 
the power situation in the Lower Peninsula of Michigan. The Gould 
interests control the best of the available water-power sites in the 
vicinity of Richmond, Va. 

BSLATIONS OF WATER-POWER COMPARES TO PTTBLIC-SEBVTCB 

GOBPOBATIOKS. 

The preceding discussion has indicated a rather general relation- 
ship between water-power companies and public-service corporations. 
This common control of the agencies of traffic and distribution of 
light in our cities, on the one hand, and the sources of power for 
operating them, on the other, is an exceedingly important feature of 
water-power development. The list of public-service agencies con- 
trolled by or affiliated with water-power concerns is rapidly increas- 
ing. Generally the relationship between water-power companies 
and public-service corporations is that of ownership, but there are 
cases in which there is merely affiliation through common officers or 
directors or the sale of power. 

Some idea of the extent of such common control of public-service 
corporations by water-power companies is afforded by the fact that 
6 water-power interests control street railways in 29 cities and 
towns, electric-lighting plants in 204, and gas plants in 55. A few 
conspicuous individual instances of such control are here mentioned. 

The Pacific Gas & Electric Co., operating in northern central Cali- 
fomia, as shown, controls the street railways in 1 city, electric- 
lighting plants in 40, and a number of gas plants. 

The Pacific Light & Power Corporation, in southern Califomia, 
controls street railways in 2 cities, electric-lighting plants in 29, and 
gas plants in 2. 

The companies included in the General Electric group control the 
street railways in 16 municipalities, electric-lighting plants in 78, and 
gas plants in 19. For example, these companies control, or are 
closely afiiliated with, the street railways of Portland and Salem, 
Oreg., Spokane, Wash., Great Falls, Mont., St. Louis, Mo., Winona, 
Minn., Milwaukee and Racine, Wis., Elmira, N. Y., Asheville and 
Raleigh, N. C, not to mention numerous other less important* points. 
They control the lighting plants (electric or gas) in most of the cities 
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jifit mentioned^ as well as in Leadville and Colorado Springs, Colo., 
iod Detroit, Mich., and, in fact, have some lighting interect m one or 
more towns in practically every large area where they control water 
power. In addition to the public^ervice corporations thus con- 
trolled, there are numerous others that purchase power from the 
water-power interests controlled or affiliated with the General Elec- 
tric Co. This is true in Denver, Colo., Baltimore, Md., Buffalo, N. Y., 
and other cities. Furthermore, the General Electric Co. has interests 
in public-service corporations in conununities which do not have 
water-power service. Some of the largest public-service corpora^ 
tions in the country are subject to General Electric control or in- 
fluence. Among these is the American Gas & Electric Co. This 
company, which is controlled by stock ownership (through the Elec- 
tric Bond & Share Co.), comprises 13 lighting corporations operating 
in 7 different States. The Electric Bond & Share Co. controls the 
Omaha Electric Light & Power Co., and there is a strong General 
Electric influence in the Buffalo & Lake Erie Traction Co. 

The Stone & Webster Management Association, as already shown, 
operates 36 different corporations, with more than 20 subsidiary con- 
cerns. The water-power companies under this management control 
the street railways in 5 cities and towns, electric-lighting plants in 
more than 25, and gas plants in at least 8. 

hi brief, in the country as a whole, water-power companies, or 
companies affiliated with them, own or control and operate street 
railways in no less than 111 cities and towns in the United States, 
electric-lighting p.^ants in 669 cities and towns, and gas plants in 113 
cities and towns. These companies, moreover, supply power to 
municipal lighting plants in a considerable number of cities and 
towns. Many of these are among the most important municipalities 
in the States involved. Furthermore, in many cities and towns in 
the United States all the pubhc utiUties — street railways, electric- 
lighting and gas plants — are controlled by water-power interests. 

INTEBBELATIONSHIP OF LABQE INTEBB8TS. 

Beyond the marked concentration of ownership already set forth, 
there is a substantial and growing interrelationship, of greater or 
less degree, among a number of these lai^e interests that suggests 
the possibility, if not the probability, of stUl greater concentration. 
In other words, not only is there a tendency toward control of public 
utilities, including water power, by large combinations, but there is a 
tendency toward a substantial relationship among the combinations 
themselves. This relationship is established in various ways. In 
some cases one interest owns stock and has directors in a water- 
power company that is managed or controlled by another interest; in 

14682**— 12 4 
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other cases there are directors common to two or more interests that 
have directors in a third company. Again, a relationship is some- 
times established through banking houses. The fact that an indi- 
vidual is a director in two companies does not necessarily point to a 
close relationship; but it must be admitted that it tends to establish 
a bond of common interest that might at any time induce and facilitate 
an actual consolidation. 

The two largest and strongest interests in the water-power field, 
namely, the General Electric Co. and the Stone & Webster interests, 
show evidence of some degree of relationship. There are several 
water-power and other public-service corporations under the manage- 
ment of the Stone & Webster Management Association that have 
upon their boards of directors, or upon the boards of directors of the 
companies controlling them, men who are also found among the 
directors of the General Electric companies. The water-power 
companies involved in this direct connection have a total develop- 
ment of 84,700 h. p. They include the large water-power interests 
and a number of street railway and lighting companies in the Puget 
Sound region. Public-service corporations in such important centers 
as Dallas, Tex., and St. Louis, Mo., are also more or less closely 
connected with both these large interests. 

The S. Morgan Smith, Westinghouse, and Brady interests are 
connected both through the ownership of securities and through 
common directors. The Smith and Westinghouse connection is 
made through the Atlanta Water & Electric Power Co., and the 
connection between the Westinghouse and Brady interests is through 
Anthony N. Brady, who is a director in the Westinghouse Electric & 
Manufacturing Co. 

Furthermore, a connection between the Brady, Westinghouse, and 
General Electric interests is established through representation on 
the directorate of the Consolidated Gas, Electric Light & Power Co. 
of Baltimore. 

The large group of water powers in the Lower Peninsula of Michigan, 
which are practically dominated by E. W. Clark & Co. and Hodenpyl 
and Walbridge interests, are connected through directorates with the 
Bangor E ail way & Electric Co. in Maine, and other public-service 
corporations controlled by the Hodenpyl and Walbridge banking 
houses. 

Another interrelationship of vast proportions is made through the 
United Railways Investment Co., which controls the United Rail- 
roads and other properties at San Francisco, Cal., and Pittsbuigh, 
Pa. General Electric interests own some securities in the Sierra & 
San Francisco Power Co. (controlled by the United Railways Invest- 
ment Co.), and have representation on the board of directors of the 
Sierra company and also on the board of the United Railroads of 
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San Francisco. The United Railways Investment Co. also controls 
the Philadelphia Co., which, through subsidiaries, controls 14 street 
railways, a number of electric-light and gaslight companies, and a 
number of fuel-gas companies in Pittsburgh, Pa., and vicinity. 

In this maze of interrelationships, ranging from practically joint 
control down to personal association in common directorate, is 
clearly revealed the drift of water-power and public-utility corpora- 
tions under the control of a few very powerful interests. These connec- 
tions, some stronger and some weaker, surest a favorable condition 
for a very small number of men to consolidate very large interests 
whenever they may decide it to their advantage to do so. This 
interlocking of interests through directors, while not necessarily 
mdicatiDg a purpose of monopoly, certainly affords an incentive and 
a means to combination. 

BBLATION OF WATBB POWER TO THE PUBLIC INTEBEST. 

It is obvious that such rapid concentration of ownership and 
control in the water-power industry, as here set forth, involves 
problems of vital importance to the public welfare. Owing to the 
oomparati'vely recent development of the "commercial" use of 
water po^^er, public opinion has not yet had an opportunity to grasp 
the fundamental principles involved therein. The rapid acquisition 
of water powers by private interests, and the concentration of control 
in such hands, more and more limit the field of effective public control 
and demand the early adoption of some definite policy toward water 
power. The fundamental problems involved in any such policy are: 

1. The best development of the resource. 

2. The protection of the consumer. 

3. The reservation, for the benefit of the whole public, of its proper 
share in the advantages inherent in the natural resource itself. 

THE BEST DEVELOPMENT OF THE BESOXJBOE. 

The utilization of water power directly tends to conserve the fuel 
supply of the country, without in any way diminishing the future 
supply of water power itself, since water power is not decreased 
by use. The power now (February, 1912) required to operate the 
mdustrial enterprises and public-service utilities of the country 
(excluding steam railroads) probably exceeds 30,000,000 h. p. 
Approximately 6,000,000 h. p. are now developed by water. It may 
be conservatively estimated that this represents a saving of at least 
33,000,000 tons of coal per year. It is certain that several additional 
millions of horsepower could be profitably developed from water, 
thus effecting a still further conservation of coal. It is obvious, 
therefore, that the early and complete utilization of all commercially 
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available water power of the countiy should be encouraged by eveiy 
proper means. The real waste of water power is its nonuse. The 
most eJB&cient utilization of such power, however, tends directly 
toward concentration of control, through advantages derived from 
''coupling-up" of sites and markets, unification of storage, and 
relationships with public-service corporations. This has been already 
brought out. The problem, therefore, is to reconcile this necessity 
of full and early development of water power with the proper protec- 
tion of the public. 

IMPRAOTICABILmr OF ATTEMPTINO TO REGULATE PRICE OP WATER 

POWER BY ITSELF. 

It is true that the efficient utilization of water power tends to pro- 
duce monopolistic conditions of ownership. But, in addition to this, 
the '^ commercial'' power industry (that is, the production of power 
for sale) by its very character involves highly monopolistic t^den- 
cies. Therefore, competition can not be relied upon to protect a 
large portion of the consuming pubUc against unreasonable or unfair 
charges for power. In the local distribution of power the individual 
consumer rarely has access to the services of more than one concern. 
This is because the distribution of power involves an expensive fixed 
investment, which, as in gas and water, it does not permanently pay 
to duplicate for purposes of local competition. The result is almost 
invariably single control, and some public regulation of prices is 
therefore usually necessary, at least on behalf of the small consumer. 
This is true of all power, whether generated from fuel or from water. 
It is not intended in this report to discuss any public regulation 
of power prices further than to point out the necessity of applying 
any such public regulation to aU forms of power. It is especially 
important to recognize the utter impracticabihty of applying it to 
water power alone. 

It is self-evident that the price which can be charged for water 
power can not exceed the price at which fuel power can be sold. On 
the other hand, experience indicates that the price of water power will 
not be materially less than this fuel-power price. It might be less if 
the supply of water power were greater than the market could con- 
sume. This, however, rarely happens. Indeed, the Bureau's investi- 
gation indicates that the demand for power considerably exceeds that 
which can be economically produced from water in every considerable 
section of the country. Therefore the owner of water power has no 
need, except for the purpose of temporarily effecting an entrance into 
a market, to reduce his price to a point substantially below the price 
of fuel power. 

Under these conditions it would be impracticable to attempt to 
force by law the sale of water power at a price less than that of fuel 
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power, since this would result in favonng those consumers who 
obtained water power at this lower price. The benefits of water 
power would thus merely be transferred from a group of water-power 
stocUiolders to a group of water-power buyers. Owing to the insuffi- 
ami supply of water power, this difficulty would still be encountered 
even if water power were publicly owned and operated, since some 
power users would still have to depend upon fuel power. Any 
attempt to make the price of water power less than the price of fuel 
power would mean a discrimination between them and those who 
were able to secure the water-power service. Thus, even imder public 
operation, the only equitable plan of price regulation would be to sell 
water power at substantially the same price as fuel power. 

These conditions clearly demonstrate that it is impracticable to 
regulate the price of water power as an entirely separate and distinct 
thing, regardless of the price of fuel power. 

THE MAIN PBOBLEM OF THE PUBUO INTEREST ATTACHES TO THE 

POWEB SITE ITSELF. 

Here remains to be considered the problem of obtaining for the 
pablic as a whole its proper share of the advantages inherent in the 
natural resource itself. As already shown, the public can not hope 
to get its share of the benefits so inherent in the natural resource by 
getting the water-power service at less than the price of fuel-power 
service. 

This problem assumes great interest because of the fact that there 
is still a large amount of undeveloped water power on the public 
domain, chiefly in the national forests. A rough estimate of such 
power places the total at 14,000,000 h. p.; the actual total is prob- 
abfy somewhat less. There is also an opportunity for developing a 
confflderable amount of water power in connection with irrigation 
projects. Some power has, in fact, already been so developed. 

A small amount of undeveloped water power, moreover, is still 
owned by the several States, particularly Illinois and New York, and 
a considerable amount of water power is directly owned and operated 
by municipalities. 

With respect to the undeveloped water power under the control of 
the public, either the National Government or the States, it is 
apparent that an effective pohcy can be established, by which the 
public can either itself develop such power or control its develop- 
ment by private parties in such manner as to retain for the pubUc 
its proper share of the benefits derived from the natural resource. 
Thus, if the power is developed by the public and sold at the price 
of fuel power, the public treasury will receive the profit arising there- 
from. If, on the other hand, private parties develop and operate 
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water powers, the public can still, by charging a proper rental, secure 
its due share of the benefits inherent in the resource. 

The important fact which the Bureau desires to emphasize here is 
that the one point at which this right of the public can be exercised 
is in the resource itself, the power site, and not by any attempt to 
regulate the price of power. Thus, in the case of private operation of 
water-power privileges, the Government can charge a rental for that 
right commensurate with the natural advantages of the power site. 
Such rental, moreover, can be adjusted from time to time to insure the 
public increased compensation to correspond to any increase in the 
value of the power site which may arise from increased settlement of 
the country or other causes. In some cases, of course, a lease without 
rental charge might be desirable for a limited period, in order to 
encourage development of inferior sites, which otherwise might not 
be utilized. 

It is not intended to assert that exceptional conditions may not in 
some cases justify the outright sale of power sites. It is proper to 
point out, however, that the lease or rental system appears to present 
distinct advantages, particularly that of retaining in the public hands 
the ultimate control of the resource. An important consideration 
in this connection is that, broadly speaking, water power is a resource 
of an inexhaustible character, and that therein it differs radically from 
almost all of the other natural resources, which are expended in their 
using. 

Whatever method of control over water-power resources may be 
deemed most equitable and expedient, it is imperative that a definite 
poUcy by both the Federal Government and the States be speedily 
adopted, first, because of the obvious desirability of utilizing all 
commercially available water power, and, second, because of the pos- 
sibility of public water powers passing absolutely into private control. 
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Part I. PHYSICAL CONDITIONS AND ECONOMIC 

ASPECTS OF WATER POWER. 



CHAPTER I. 

POWER DEMAn). 
Section 1. Introdnotory. 

The water powers of the United States constitute a natural resource 
of steadily growing importance. Mechanical power is a basic neces- 
sity, and our chief present sources of fuel power supply — coal, petro- 
leum, and natural gas — ^however ample at present, are absolutely fixed 
in quantity and can not be replaced. Water power is the one impor- 
tant source of mechanical power now practically available which is 
self-renewing. 

Comparatively recent progress in electrical science has greatly 
increased the public importance of water powers. Electric trans- 
mission, as now commercially practicable, allows a given water power 
to reach a marketing area of at least 100,000 square miles. Under 
the earlier conditions water power could be utilized only at its site, 
and its use was therefore greatly circumscribed. Electric transmis- 
sion has therefore raised water power from a strictly local resource, 
and has made it available for great communities and wide areas. It 
has within the last 20 years brought our water-power resources into 
the category of significant economic forces. 

Recognizing the public questions thus involved, this report under- 
takes to present a view of the economic influences connected with this 
natural resource and to set forth the results thereof in such a way as to 
show their significant tendencies and their bearing upon the public 
interest. 

In January, 1909, the Commissioner of Corporations prepared for 
the President a very brief letter, which accompanied his message 
vetoing House bill No. 17707, known as the " James River bill." This 
letter, while noting briefly the growing importance of water power, 
dealt chiefly with concentration in the control of water-power sites 
in the hands of a comparatively few interests. 

The present report, like that letter, is largely concerned with con- 
centration of ownership. In order, however, to determine the 
significance of the facts regarding concentration, it is necessary to 
study the development and growth of power demand, the amount 
of the stationary installed power in the country, and the amount of 
developed water power with its relation to the total installed power. 

87 
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To complete the survey of pertinent physical facts, there is included 
a brief chapter on the potential water-power resources of the country. 
(Unfortunately the data for such discussion are very unsatisfactory.) 
This is followed by a consideration of some of the problems of water 
power. These subjects are discussed in Part I. Part II takes up 
(a) concentration in the control of water power; (b) the relations of 
certain large interests to water powers, pubUc-service corporations, 
and financial institutions; and Part III treats of the relation of 
water power to the pubUc. 

The data collected by the Bureau relate to the entire subject of 
hydroelectric development from the economic point of view, to the 
ownership of developed water power, the uses of power, and the 
markets served. The technical and engineering phases of the sub- 
ject are not considered except in so far as is necessary for the dis- 
cussion of the economic problems involved. The information relative 
to some portions of the subject is fragmentary and incomplete. The 
most important phases, however, such as the amount of developed 
power, its control, the markets served, and the principal uses to which 
it is put, were well covered. Representatives of the Bureau visited 
the sections of the country having the bulk of the water power, and 
the principal water-power owners. The information thus obtained 
was checked and supplemented by correspondence and from various 
published sources. 

The statistics of developed water power gathered by this Bureau 
are almost entirely confined to developments of 1,000 h, p. and above. 
Although there is, in the aggregate, a great volume of developed 
water power composed of thousands of small developments under the 
1,000 h. p. limit, these powers are generally utilized in small neigh- 
borhood enterprises. They are practically negligible in the broad 
problem of water power. 

The statistics of developed water powers in the United States are 
herein presented by States, by uses, and to some extent by streams. 
Concentration of ownership is shown in particular localities and also 
by large interests. 

Section 2. The development and growth of the power demand. 

Demand for manufacturing. — In the early years of our industrial 
history the demand for power came almost entirely from manu- 
facturing enterprises. The demand increased with the increase of 
manufactures and the use of machinery. It was first met mainly by 
animal power and water power. 

The location of industrial enterprises in the earlier years was largely 
determined by power sites. The older manufacturing communities, 
therefore, grew up around water-power sites. But the increase of 
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population brought an increased demand for power and it had to be 
met from other sources. Coincident with this increased demand for 
power were the development of our transportation faciUties, and a 
change in the forces that determined the location of industry. 
Formerly, power was a strongly controlling influence. Under the 
new conditions, however, with better transportation faciUties, and 
steam fuel readily available, the controlling influence was either the 
accessibility of raw materials or labor or markets for manufactured 
products, or of all three. Most of the large water-power sites were 
remote from centers of population. The ease with which steam 
fuel could be transported for a time minimized the importance of water 
power. 

Demand foe traction and LiGirnNG. — ^The rapid increase in 
urban population brought about a large and constantly increasing 
power demajid for street and interurban railways, which have rapidly 
adopted electrical equipment. Steam railroads also have to a limited 
extent been introducLog electricity. 

Electric lighting created a new demand, not confined to the larger 
commimities requiring power for street railways, but coming also 
from villages and small towns. 

Power for lighting and to a considerable extent power for manu- 
factures, domestic use, and miscellaneous purposes, is usually supplied 
Irom central stations. By '' central stations" are meant plants 
that produce electricity for sale. This general sale of power is a 
comparatively recent development, due to the advances of electrical 
science. The production of power at central stations, like that of 
electrical power for traction purposes, has grown very rapidly. 
From 1902 to 1907 the increase in horsepower capacity at central 
stations was 120 per cent. 

Miscellaneous demands. — ^A vast volume of power is used in 
iniscellaneous business enterprises, as in the building trades for 
excavating, hoisting, etc., and in office buildings and hotels for 
motors, elevators, pumps, etc. While some of the power used for 
these miscellaneous purposes is obtained from central stations, 
probably the far greater part of it is developed in plants connected 
with the buildings themselves. There are, however, no statistics 
upon which even to estimate its volume. 

SectioiiS. Total demand for stationary power. 

It is now necessary to consider the total demand for power as 
indicated by the volume of power actually used. The discussion here 
is limited to stationary power. No serious attempt has ever been 
made to compile complete statistics of the amount of power used by 
steam railroads and in navigation. The tables in this section are 
intended to show the total demand for stationary power, as indicated 
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by the installed capacity of engines and water wheels in use at dif- 
ferent periods, and for different purposes. The data, while not entirely 
satisfactory, are the best available, and are sufficiently reliable and 
complete for the general conclusions later based thereon. The statis- 
tics used are chiefly those of the United States Bureau of the Census. 

Installed prime moving power in the United States, 1870- 
1905. — Statistics for water power and steam power used in manu- 
factures have been collected by the Census since 1870, and for the 
use of gas power in manufactures since 1890. Up to 1890 the manu- 
facturing industries employed the great bulk of stationary prime 
moving power. Since that date, however, the development of the 
electrical industry and the application of electricity to lighting and 
traction purposes have reduced the relative importance of power 
used in manufactures until now it comprises only about GO per cent 
of the reported stationary prime moving power in the country. 
Recognizing the increase and the importance of the use of power for 
other purposes, the Bureau of the Census in 1902, and again in 1907, 
gathered statistics for the electric light and power industry and for 
street and electric railways, and in 1902 statistics were also gathered 
for the power used in mines and quarries. Prior to this time the 
statistics .of power used in the latter industry were very incomplete.* 

The Census classifies power by its source and not by its consump- 
lHon, That is to say, some of the power classed under central sta- 
tions is rented to manufacturing establishments and to electric rail- 
ways. Consequently the power actually used in manufactures and by 
street railroads is probably more than is indicated by the statistics 
presented in this section. 

Power classed under manufactures. — ^The Census figures for 
power reported for manufacturing industries will not permit of exact 
comparisons for the different census years. The industries covered 
were not the same for all years. By careful analysis, however, it is 
possible to eliminate the points of difference and to make the revised 

figures sufficiently comparable for the purposes of this report.* 

■- ■ -- - - - - — ■■ — - ■ I . 

1 The tablee in this sectioii do not Indade power generated by certain isolated plants for misoellaneous 
purposes, soch as excavating and hoisting in building operations, and operating elevators and lights in 
hotels, office buildings, and the like. As an Instance of the probable large volume of power thus employed 
in buildings alone, the Census in 1900 stated that " A recent canvass of New York City by one of the elec- 
trical companies showed that the isolated electrical plants in that dty represented over 100,000 horse- 
power thus applied." 

> The Census of 1870 includes all hand trades and neighborhood industries, including bottling, car and 
general shop repair by steam railroads, gas manufacture, custom gristmills, custom sawmills, quarts mills, 
and sugar manufacture on plantations, but excludes cotton ginning. 

The Census of 1880 excludes bottling, etc. 

The Census of 1890 includes cotton ginning, which was excluded both in 1870 and 1880; it also includes 
rented as well as owned power, and includes bottling, etc. , included in 1870, but excludes sugar tnanufacture 
on plantations and quarts mills. 

The Census of 1900 includes hand trades and neighborhood industries, including custom gristmills, 
custom sawmills, and cotton ginning, but excludes rented jKiwer, which is stated sepoiately. 

The Census of 1906 includes factory Industries only, excluding custom gristmills, custom sawmills, ootton 
ginning, and aU hand trade and neighborhood industries. 
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The Census figures, moreover, include under the miscellaneous 
power statistics (that is, those not covered under steam and water 
power) some secondary power, such as electric motors and pneumatic 
power. These figures for secondary power must, of course, be elim- 
inated to avoid duplication. The only primary power included in 
the Census '' miscellaneous'' figures is that from gas and gasoline, 
or internal combustion, engines. Electricity and compressed air are 
but intermediaries in the transmission of energy. Making the 
necessary modifications of the Census data, the following statement 
of the total horsepower at each census, classed under manufactures, 
is obtained: 

Horsepower. 

1870 2,346,142 

1880 3,410,837 

1890 5,845,731 

1900 10,613,524 

1905 U3, 649, 614 

P0W£B IN INDUSTRIES OTHER THAN MANUFACTURES. — ^The preced- 
ing discussion has considered only the power classed under manu- 
factures. This included the great bulk of stationary power in use 
until 1890. 

C!omplete statistics of power used in mines and quarries, including 
petroleum and natural-gas wells, have been collected only for 1902. 
The Census statistics for the mining industry for years previous to 
1902 appear to be complete only for coal, copper, gold and silver, and 
iron. They are as follows: 

POWER INSTALLED IN MINING COAL, COPPER, GOLD, SILVER, AND IRON, 1870-1902. ' 



Year. 




ISO 
1880 
18B0 
1«B. 



83, £62 

194,746 

386,487 

1,460,256 



Percent 
increase. 



183 

06 
280 



The power used in these branches of the industry increased 1,658 
per cent from 1870 to 1902. The large increase of 280 per cent 
between the Censuses of 1890 and 1902 is indicative of the rapid 
increase in the use of power in the mining industry in recent years. 
The total amount of primary power reported to the Bureau of the 
Census in 1902 for all branches of the mining and quarrying industry 
was 2,753,555 h. p. Of course it is impossible to determine the 

I Power used In the hand trades and neighborhood industries was reported in 1900 bat not in 1905. It Is 
Toetieable to separate from the figures for these industries in 1900 only the power used in custom gristmllb, 
OBtain aawiiiil*8, and cotton ginneries. This amounted to 884,020 h. p., and this has been added to the 
flSORi te 1006 to arrive at an approximate total for that year. The amount of power us^ in th^ oUber 
Ddghborliood industries and in the hand trades was comparatively small. 
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amount of power used in the entire mining industry in those years 
for which statistics are not complete. On account of the great 
liability to error in estimating the unreported power used in other 
branches prior to 1902, the figures in the consoUdated tables pre- 
sented hereafter are those actually reported. Therefore, for all 
years except 1902 the figures are too low. 

Since 1890 advances in electrical science, particularly in the means 
of transmitting and applying power, have opened up a very broad 
market for water power. This is particularly true of electric lighting 
and traction, the practical commercial development of which has 
virtually taken place within the last 20 years. 

The Census distinguishes power produced by electric railways 
and that produced for commercial purposes, the latter being supplied 
through ''central stations," already referred to (p. 39). The Census 
definition of central stations is as follows: 

^ Plants owned or operated by individuals, companies, corporar 
tions, or municipahties and furnishing current for public or 
commercial uses. 

Statistics of power for central stations and electric railways have 
been collected and compiled by the Census only for 1902 and 1907. 
The power capacity of plants of central stations and of street and 
electric railways for the years 1902 and 1907 was as follows: 




1907 



Oeotral stations 

street and electric railways. 

Total 



1,880,594 
1,349,211 



4,032,965 
2,476,479 



3,179,805 



6,506,844 



The figures for street and electric railways include all power of 
cable and incUned-plane railways, but apparently do not include 
that of street railways operated by steam locomotives. In 1902, 
however, the street railways operated by electricity represented 97 
per cent of the total mileage of street and electric railways, and they 
certainly represented an equally large percentage of the total power. 

It should be pointed out that a large amount of power used by 
street railways is not indicated in this and other tables in this chap- 
ter, because it is generated by companies other than the street rail- 
ways themselves. Such power in the Census figures would appear 
in the total for central stations. For instance, if a street-railway 
company owned the stock of a power compan; from which it pur- 
chased power, this power would be credited not to street railways, 
but to central stations. 
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Total installed power used in manufactttbes and other 
LKADiNO INDUSTRIES. — ^In Table 1 the figures given in the preceding 
statements in this section are combined, thus giving a grand total of 
the power installation in manufactures, central stations, street and 
electric railways, and mines and quarries. There is no duplication 
in the figures for central stations. Any power generated by electric 
nulway companies and sold is included in the electric railway statis- 
tics. The power purchased by street railway companies is excluded. 
There may be some slight duphcation between the total-power 
figures for mines and quarries and manufactures, but it is so small 
that it may be ignored here. 

As previously explained^ this table does not give a complete total 
of the installed stationary power in the United States, since a con- 
siderable volume of power in the aggregate is generated in small, 
isolated plants not covered by the Census reports. Furthermore, as 
already noted, statistics were not gathered at each Census for the 
power used in all manufacturing establishments. The figures for the 
latest date, therefore, probably understate the total installed power. 
It should also be kept in mind that the latest figures for mines and 
quarries are for 1902 and those for manufactures are for 1905, while 
those for central stations and street and electric railways are for 1907. 
There has undoubtedly been a very considerable increase in the power 
used in all these industries since the date of the latest available 
statistics. The table, however, gives a sufficiently close idea of the 
development of the power demand in this country during the 35 years 
ending with 1905. 

Table l.-TOTAL PRIME MOVING STATIONARY POWER INSTALLED IN THE UNITED 
STATES FOR MANUPACTURINO, MINING AND QUARRYING, STREET AND ELEC- 
TRIG RAILWAYS, AND AT CENTRAL STATIONS, 1870 TO 1905-1907. 

[CampUed from reports of the Director of the Census.] 



taofcctureB 

lOnes and quarries 

^tnl stations 

Street and electric raUways. 



Total 

^'otal^ezdust.'e of mines and quarries. 



1870 



2,346,142 
1114,090 



2,460,832 
2,346,142 



1880 



3,410,837 
> 206, 536 



3,617,373 
3,410,837 



1890 



5,845,731 
< 469,307 



6,315,038 
6,845,731 



1900 



10,613,524 
•2,753,555 
M,83O,504 
s 1,349,211 



1906-1907 



1 13,649,614 
« 2,753,655 
•4,032,365 
•2,476,470 



16,546,884 
13,793,329 



22,912,013 
20,168,458 



1 See note 1, p. 41. 

> Data incomplete and figures too low. 

•1902. 

* Figures for 1902 repeated, in absence of actual figures for 1905. 

•1907. 
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The foregoing table indicates a tremendous increase in the installed 
stationary power of the country since 1870. The figures for the entire 
period are complete for manufactures only. . Any omissions, however, 
for the power used in mines and quarries in 1870 would be compara- 
tively smaU. At that time also no street railways were operated by 
mechanical power and the central station was unknown. The total 
for 1870, therefore, includes practically all the stationary power 
installed at that time. Between 1870 and 1880 steam power was 
introduced in the operation of street railways by means of cables. 
Between 1880 and 1890 there was begun the application of elec- 
tricity to the operation of street railways, and the central station 
began to occupy a place in the industrial world. The totals shown 
in the table for 1880 and 1890 do not include any power for street 
railways nor central stations, nor do they include all the power 
employed in mining and quanying. The totals for the country for 
those years are therefore too small. By the year 1900 great ad- 
vances had been made in the use of power at central stations and 
in the operation of street and electric railways, and in 1902 statistics ' 
for these industries were gathered for the first time. 

The total installed stationary power employed in the United States 
in manufactures and mines and quarries in 1905, together with that 
at central stations and in the operation of street and electric railways 
in 1907, was nearly 23,000,000 h. p. The power used in manufactures 
increased from over 2,346,000 h. p. in 1870 to nearly 13,650,000 h. 
p. in 1905. The greatest increase in the use of power for manufac- 
turing purposes was in the decade from 1890 to 1900, when it was 82 
per cent. On account of the discrepancies above referred to, no 
comparisons by periods for the total stationary power used in the 
industries considered can be made except for the five-year period 
from 1900 to 1905. Summing up the foregoing facts it appears that 
during these five years the total stationary horsepower increased from 
nearly 16,547,000 h. p. to over 22,912,000 h. p., or 38 per cent. It 
should be kept in mind in making this comparison that the figures 
for central stations and street and electric railways are for 1902 and 
1907. 

Section 4. The relation of water power to the total power used. 

The previous discussion has considered the total stationary power 
employed in manufactures and other industries solely with regard to 
its use. It remains now to consider the source of tlus power. The 
relation of water power to the total power installation is shown in 
Table 2, which distributes the total power among the three primary 
sources, namely, steam, water, and gas. 
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Tuu 1-INST ALL.ED PRIME MOVINQ POWER IN THE UNITED STATES, 1870 TO lOO^VM. 

[Expressed In thousands of horaepower.] 





Total. 


Steam. 


Water. 


Oas. 


• 


H.p. 


Percent 
oftotaL 


H.p. 


Percent 
of total. 


H.p. 


Percent 
of total. 


B?0: 


2,346 
U16 


1,216 
116 


61.8 
100.0 


1,130 


48.2 






IDnes and quarries 
















Total 


2,461 


1,331 


64.1 


1,130 


45.9 






• 






l!«0: 

¥aoufectnrm 


3,410 
1207 


2,185 
207 


64.1 
100.0 


1,225 


35.9 






Mines and quarries 
















Total 


3,617 


2,302 


66.1 


1,225 


33.9 












190: 


5,846 
1460 


4,582 
469 


78,4 
100.0 


1,256 


21.5 


9 


0.1 
















Total 


6,315 


6,051 


80.0 


1,255 


19.9 


9 


.1 






UOO: 


10,61jB 
2,764 
1,830 
1,340 


8,742 
2,433 
1,380 
1,298 


82.4 
88.4 
75.4 
96.2 


1^727 

61 

438 

49 


16.3 
2.2 

23.9 
3.6 


144 

260 

12 

2 


L8 


Mines and quarries * 

Central stations * 


9.4 

,7 


Street and electrlcrailways*. 


.2 


Total 


16,646 


13,853 


83.7 


2,275 


13.8 


418 


2.6 






lSOS-1907: 

Mannfftctnrm 


13,650 
2,754 
4,032 
2,476 


11,430 
2,433 
2,627 
2,368 


83.7 
88.4 
65.1 
95.6 


1,921 
61 

1,349 
92 


14.1 
2.2 

33.5 
3.7 


299 

260 

66 

16 


2.2 


Mines and quarries' 

Gentzal stations < 


9.4 
1.4 


Street and electric raUways < . 


.7 


Total 


22,912 


18,868 


82.3 


3,423 


14.9 


631 


2.8 







> Not classified according to aooroe; assigned entirely to steam power. 

>1902. 

* Figures for 1902 repeated. 

«1907. 

The table shows that of the power used in manufactures in 1870, 
water represented over 48 per cent of the prime moving force. In 
1880 the increase in the use of steam for manufacturing purposes had 
so far exceeded the increase in the use of water power that water at 
that time represented slightly less than 36 per cent of the total prime 
moTing force. At each succeeding Census the increase in the use of 
steam is shown to have exceeded the increase in the use of water for 
manufacturing purposes until, in 1905, water represented only 14.1 
per cent of the prime moving force. Between 1890 and 1905, the 
, introduction of the internal-combustion engine made gas and gasoline 
a somewhat important factor in the power situation. In 1890 gas 

14682''— 12 6 
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engines were reported for the first time and represented 9,000 h. p. 
used in manufactures. In 1905 they represented 299,000 h. p. used 
in manufactures, and 631,000 used in all the industries. Compari- 
sons for the five years from 1900 to 1905 can not be well made by 
totals, for the reason that there are no figures available for power 
used in mines and quarries in the latter year. 

The rate of increase in the various kinds of power used in manu- 
factures from 1870 to 1905, and in that generated at central stations 
and by street and electric railways from 1902 to 1907, is shown in 
Table 3. In the preparation of this table the power used in mines 
and quarries has been eliminated, because complete data are not 
available. 

Table 3.— PERCENTAGES OF INCREASE IN VARIOUS KINDS OF POWER, 1870 TO 1905-1907. 





Percent. 




Total. 


Steam. 


Water. 


Qas. 


MaoolactuTes: 

1870 to 1880 


45.4 
71.4 
81.5 
28.6 
120.3 
83.5 


79.7 
109.7 
90.8 
30.7 
90.4 
82.4 


8.4 

2.4 

37.6 

11.2 

206.0 

87.8 




1880 to 1800 




1800 to 1900 


1,500.0 
107.6 


1900 to 1905 


Central stations, 1902to 1907 


366.7 


street and electric railways. 1902 to 1907 


700.0 






Total, last lUypar pedod 


4&2 


43.8 


51.9 


134.8 







The increase in the use of steam power in manufactures from 1870 
to 1880 was nearly 80 per cent, while the increase for water was only 
8.4 per cent. From 1880 to 1890 steam power in manufactures 
increased nearly 110 per cent, while the increase for water power was 
less than 3 per cent. From 1890 to 1900 steam power in manufactures 
increased nearly 91 per cent, and water power more than 37 per cent. 

During the five years from 1900 to 1905 the total increase of power 
used in manufactures was 28.6 per cent. The increase in the use of 
steam was nearly 31 per cent; water power increased about 11 per 
cent. Power generated by internal-combustion engines increased 
about 108 per cent, but the absolute increase for this latter source 
of power was very small, being only 155,000 h. p. 

The only satisfactory comparison that can be made for the total 
power used and for the various classes of industries are those for the 
five years from 1900 to 1905, or in the case of central stations and 
street and electric railways from 1902 to 1907. During this five-year 
period the total power used for all these purposes increased, roughly, 
46 per cent. That for manufactures increased 29 per cent. The 
greatest increase was at central stations, which was 120 per cent, and 
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the increase for street railways was 83.5 per cent. The greatest in- 
ciease in the use of water power was 208 per cent for central stations, 
thus indicating the tremendous influence that water-power develop- 
mmiA are having in the generation and distribution of electricity 
for lighting and general uses. For the purposes of this report, this 
is the most significant fact disclosed by the tables so far presented. 
The street and electric railways in 1902 reported only 49,000 h. p. 
of water energy. In 1907 this had risen to 92,000, or an increase of 
88 per cent. Street railways reported only the power directly owned ; 
it is probable they used considerable water energy purchased from cen- 
tral stations. While the total horsepower from internal-combustion 
engines is comparatively small, yet its rapid increase suggests the 
growing importance of this source of power. 

Table 2 (p. 45) brings out strikingly the great decline in the relative 
importance of water power in all industries together, and it also 
indicates that most of the absolute increase in the use of water power 
has been due to the development of the electrical industries. The 
importance of water power in the electrical industries, and the 
increased use of all forms of power in these industries, are shown in 
Table 4 below. This table is merely a restatement of data shown in 
Tables 2 and 3 and is inserted for the purpose of summarizing and 
emphasizing the facts especially relevant to this discussion. 

Tabu 4.— INCREASE m USE OF POWER IN ELECTRICAL INDUSTRIES, liXB-1907. 





Thoosanda of boiBBpower. 


Per cent of total. 




Steam. 


Water. 


Oas. 


TotaL 


Steam. 


Water. 


Oas. 


Total. 


CmiAL BXA1IOH8. 
MB 


1»380 

2, cm 
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1,340 


13 
56 


1,880 
4,033 


76.4 
6S.1 


33.0 
83.5 


0.7 
1.4 
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im 


100 






InaiMm^ , ^ 
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30&0 


44 

866.7 
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CHAPTER IL 
POTEirriAL WATEB POWEB DT THE XTVITED STATES. 

Section 1. Difficulty of arriving at correct flgnres for undeveloped power. 

The statistics for undeveloped power are far from satisfactory. 
In the first place, many of the undeveloped power sites in the United 
States have never been surveyed or even examined, and in the sec^ 
ond place, even where examinations and surveys have been made, the 
estimates of power are necessarily based upon ceri^ain engineering 
theories that are liable to error. In the investigation conducted in 
the field by this Bureau no effort was made to secure estimates for 
undeveloped power, except for those concerns that reported some 
developed power. Estimates of the undeveloped water power in the 
United States were prepared (1908) by the United States Greological 
Survey for the National Conservation Ciommission. The difficulty 
of arriving at an accurate estimate was frankly admitted by the 
Survey : 

The surveys and examinations necessary to a thorough and 
accurate report of the water-power resources of the United 
States have never been completed. In certain parts of the coun- 
try the facts are sufficiently well known to make it possible to 
present a tolerably accurate statement. In other parts the 
mformation is fragmentary, and therefore power estimates must 
be considered approximate.^ 

LiABiLirr TO OVERESTIMATE. — ^Evcu in cases where an estimate 
of power is based upon actual measurements, there is liability of 
error. It has been proved in actual development that certain factors 
must be discounted more than is ordinarily done. Where no meas- 
urements at all have been made, the Uability of error is still greater. 
These errors usually tend to exaggerate the amount of power. When 
it is attempted to take storage into account, there is a stUl further 
element of error. The volume of storage theoretically possible is 
seldom practically possible. 

A further important consideration is the fact that much water 
power, although perhaps ultimately available for power purposes, is 
beyond the range of present commercial probabiUties and may prop- 
erly be disregarded in computing a total for the potential water 
power. Still again, water that is physically available for the develop- 
ment of power may be more valuable for irrigation or domestic pur- 
poses and naturally would be diverted to those uses. The extent of 

1 U. S. Geological Sarvey, Water-Supply Paper 234, p. 46. 
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such diyersion of water from power production is, of course, purely 
conjectural. Large volumes of water are being used for irrigating 
purposes and to supply the needs of cities, and such use must con- 
stantly increase. 

Each water-power development is a distinct problem by itself. 
Preliminary estimates, while usually based in part on available 
records of stream flow, rainfall, and run-off, are almost always sup- 
plemented by additional speciflc data obtained by engineers. In 
other words, the preliminary estimate on a specific project is almost 
certfdn to be much more acciu'ate than any general estimate for the 
entire basin in which the project ia located. Yet many financial 
houses identified with hydrauhc developments (several of which have 
their own engineers) state that experience has led them to consider 
preliminary estimates of power only after dividing by two. If, there- 
fore, it be usual (and it seems to be) for the preliminary estimate on 
a specific project materially to exceed the power actually developed, 
it seems more than probable that a general estimate of basins or sec- 
tions would be even more likely to exceed the actual power eventually 
obtainable. 

Section 2. Estimate of potential water power, not including storage. 

Various estimates of potential water power in the United States 
have been made, but with the exception of that of the United States 
Geological Survey, above referred to, and other estimates for a few 
States, they are practically mere guesses. 

Gbolooical Survey estimates. — ^The United States Geological 
Survey, from the records of stream flow for various periods from 1900 
to 1906, and from its own profile maps and those of the United States 
Army Engineers, and from elevations obtained from railroad and 
other levek, as well as from various other stream data, prepared in 
1908 for the National Conservation Commission an estimate of the 
total water power (not including storage *) in the United States by 
drainage basins. 

The Survey makes it clear that its estimates must be interpreted 
for future possibiUties rather than for present availability. It says: 

For the purposes of this report it has been assumed that all 
the power in the United States will some day be required. Such 
an mterpretation is the logical one when natural resources are 
being considered. In other words, the schedule here presented 
must be interpreted for the future rather than for the present. 
The reader should not assume that all the power here snown is 
economically available to-day. Much of it, mdeed, would be too 
costly in development to render it of conmiercial importance 
under the present conditions of market and the price of fuel 

1 For a definition of ''stonge," as here used, see p. 57. 
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power. The schedule shows, therefore, what will be the maxi- 
mum possibilities in the day when our fuel shall have become so 
exhausted that the price thereof for production of power is pro- 
hibitive, and the people of the country shaU be driven to the use 
of all the water power that can reasonably be produced by the 
streams.^ 

A summary table showing the minimum and assumed maximum 
development of principal drainage basins as published by the Survey 
is presented here. 

Table 5.-ESTI1CATB OF STREAM FLOW AND WATER POWER IN THE UNITED STATES, 
BY DRAINAGE BASINS, EXCLUSIVE OF STORAGE POSSIBILITIES. 

[Water-Supply Paper 234, U. S. Geological Surrey, 1909. For the Bureau's revJaion of the figures in this 

table, see Table 6, p. 65.) 



Principal drainages. 



North Atlantic to Cape Henry, Va 

Southern Atlantic to Cape Sable, Fla 

Eastern Gulf of Mexico to Mississippi River 

Western Gulf of Mexico west of Vermilion River 

Mississippi River (tributaries from east) 

Mississippi River (tributaries from west, including Ver- 
milion River) 

St. Lawrence River to Canadian line 

Colorado River above Yuma, Aris 

Southern Pacific to Point Bonita, Cal 

Northern Pacific 

Great Basin 

Hudson Bay 

Total 



Drainage 
area in 
square 
miles. 



Flow per 
azmumin 

bilUon 
cubic feet 



159,879 
138,990 
142,220 
* 433, 700 
333,000 

905,200 

« 299, 720 

225,000 

70,700 
290,400 
223,000 

62,150 



3, 



8,042 
6,560 
6,867 
2,232 
12,360 

0,580 

8,583 

521 

2,193 

15,220 



614 



72,672 



Honepower. 



Minimum.^ 



•1,712,050 

1,253,000 

550,000 

433,760 

12,610,590 

3,948,970 

B 6, 682, 480 

2,918,500 

3,215,400 

12,979,700 

618,000 

75,800 



36,916,250 



Assumed 

develop* 
menu 



* 3, 186, 600 
1,957,800 

963,000 

822,600 

S5,344,600 

7,065,000 

• 8,090,000 
5,546,000 
7,806,300 

24,701,000 
801,000 
212,600 



66,518,500 



1 For definition of "minimum" and "assumed maximum development," as here used, see p. 62. 
> Not including area in Pennsylvania. Omission is due to a lack of data for this State at the time the 
figures were published. 

* Includes Rio Grande in Mexico. 

* Includes drainage In Canada. 

* Inchides all of Niagara River, 6,800,000 h. p. minimum and 6,500,000 h. p. assumed mazimnm. 

It should be emphasized at the outset that the figures in the 
preceding table do not inchide any allowance for the possibilities 
arising from artificial storage. 

An examination of the details, of which this table is a summary, 
shows that all the estimated power of the Niagara River is included. 
More than half of the power of the Niagara River belongs to the 
Dominion of Canada. Under a treaty between the United States 
and the British (jovemment only about 25 per cent of the theoretical 
horsepower of Niagara Falls can be developed. The estimate of 



i U. S. Geological Survey, Water-Supply Paper 234, p. 47. 
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the fninimnTTi amount of power that can be developed on the Niagara 
Rirer above and including the Falls is 5,800,000 h. p., and the 
assumed inaximuin is 6,500,000 h. p., ail of which is included in the 
above table. The treaty, therefore, limits present possible minimum 
development on both sides of the Falls to 1 ,450,000 h. p. Under the 
treaty only five-fourteenths of the power made available thereby 
belongs to the United States, its share being reduced by the diver- 
sion of water from Lake Michigan into the Drainage Canal at Chi- 
cago.* There is thus left at Niagara Falls only about 518,000 h. p. 
that can at present be developed on the American side. It is neces- 
sary, therefore, to revise the Survey totals in accordance with this 
correction; and further revision should be made by including the 
power for the streams of Pennsylvania. This, together with some 
minor revisions for clerical errors, gives the following results: 



Geological Survey estimate, not including Niagara River. 

Add tor Niagara River 

AdSl tor Pennsylvania streams 

Add for minor revisi<Kis 

Revised total 



Horsepower. 



WnlTtniin 



31,U6,250 
518,000 
331,000 
117,760 



32,063,000 



^ft-irf irmm , 



60|018,600 
580,000 
821,000 
256,500 



61,678,000 



A further modification of these estimates should be made for the 
reason that they are based upon the assumption of 90 per cent 
efficiency of power on the turbine shaft; that is, on the assumption 
that 90 per cent of the theoretical energy of the f aU will be effective 
on the turbine shaft, over and above losses in the head race and in 
the turbine itself. This is too high a basis. In fact, the Geological 
Survey admittedly made its estimates on the basis of probable 
future conditions of efliciency of hydraulic equipment. In the report 
above referred to (p. 48) it is stated: 

Here again, however, we are computing for future conditions, 
as well as present ones, and it may confidently be expected that, 
with the improvement -of [turbmes, a greater percentage of 
the theoretical power will be realized on the shaft and improve- 
ments wiU before long render possible a 90 per cent efficiency. 

Some manufacturers of hydraulic equipment express the belief 
that the limit of efficiency for water turbines has already been prac- 
tically reached. On this point, however, there is considerable 
difference of opinion, and other authorities regard an eventual 
efficiency of 90 per cent as entirely possible. It is absolutely certain, 
however, that an efficiency of 90 per cent on the turbine shaft is at 

1 For details of oonditions at Niagara Falls, see sec. 10, p. 133. 
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present too high. Many engineers base their estimates on 80 per 
cent; in fact; that figure may be said to be the conventional one. 
In actual practice, however, 75 per cent* probably more nearly 
represents present possibilities than does one of 90 per cent, and 
this lower standard has been adopted in this report. 

There is reason to regard these reduced totals as still too liberal for 
the potential water power of the country, because of the methods 
employed in computation. The computations are based on the 
flow and fall of streams. 

In calculating the minimum flow of a stream it is the usual practice 
of engineers to select the minimum over a long period of years, 
notwithstanding the fact that water-power installations usually 
exceed the power indicated by such lowest-record flow. 

The estimates for the Tnim'mimn power, prepared by the Geological 
Survey, are not on the minimum flow for any day, or even on the 
lowest average for a very few consecutive days dming the entire 
period covered, but are based on the averages of the minimum flow 
for the two lowest periods of seven consecutive days in each year for 
seven years, or less, according to the length of the period for which 
records were available. It is obvious that such a minimum must be 
decidedly higher than the absolute minimum for a given day, or the 
average for a smaller number of consecutive days. This fact was 
recognized in the estimate of the Geological Survey, but it was 
stated that the absolute minimum 

* * * is usually of so short duration that it does not equal 
the practicable minimum that may profitably be installed. 

The '^ assumed maximum development'' rests on quite a different 
basis. As estimated by the Geological Survey, it is based upon the 
continuous power indicated by the flow of a stream for the six months 
in the year (not necessarily six consecutive months) showing the 
highest flow. An average for six months yearly over a period of 
seven years was taken in all cases where records covering so long a 
period were available. The actual method was to arrange the 
months of each year according to the day of the lowest flow in each. 
The lowest of the six high months is taken as the basic month. The 
average flow of the lowest seven consecutive days in this month 
determines the maximum flow for that year. The average of such 
maximum figures for all years in the period for which data were 
available is the assumed maximum used in the calculation. 

> John R. Freeman for the New York State Water Supply Commiaslon employs 76 per cent In his 
calculations (Fourth Annual Report of New York State Wat«r Supply Commission, p. 257). William 
0. Fargo usually employs 78 per cent. H. A. E. C. von Schon in Hydro-Electric Practice (1906, p. 8) uses 
76 per cent, and Daniel W. Mead in Water Power Engineering (1906, p. 30) gives a table of losses fw a 
hydroelectric plant which gives an efficiency of 76 per cent. 



PHYSICAL CONDITIONS AND ECONOMIC ASPECTS. 53 

U was recognized by the Survey as being possible 

that there are parts of the country where the limit should be the 
highest eight or ten months * ^ * 

bat since 

in many parts of the country it has been shown conclusively that 




period 
very conservative average. 

In such an industry as the manufacture of pulp and paper the 
overdevelopment^ of streams is practicable. Flood water can be 
used to grind pulp, which can be stored; and low water can then be 
utilized to run only the paper machinery. It would seem, neverthe- 
less, that the nine months showing the greatest flow are frequently 
made the basis for determining the amount of installation. While 
instances have been encountered where a much shorter flow period 
has been used as a basis, the experience of the Bureau of Corporations 
in collecting information from some 700 water-power developments 
scattered throughout the entire country suggests the use of a longer 
period than six months. Obviously, as the number of months is 
increased the average result in power is reduced. 

The potential water power estimated by the Survey is undoubtedly 
further exaggerated by being based, in some cases at least, on 90 
per cent of the total fall between two levels. That is to say, if the 
total fall in a distance of 2 miles, or 10 miles, or any other number 
of miles, was a given number of feet, 90 per cent of this total fall was 
multiplied by the stream flow. It is certain that the total amount 
of power computed for certain sections of streams on this basis of 
the difference in levels is too high. The nature of the banks of the 
stream and the most advantageous location of flume or canal and 
power house are features which frequently determine the location of 
a dam and consequently the amount of fall that is practically avail- 
able. For example, 90 per cent of the fall of the Yadkin River from 
Salisbury, N.C., to the mouth of Uharie River, a distance of 47 miles, 
is 380 feet. The theoretical minimum discharge of this stream is 2,010 
second-feet. The minimum horsepower for this section of the stream, 
computed from the minimum discharge and fall on a basis of 80 per 
cent efficiency, is 69,400 h. p.* Practically all the available power 
within these 47 miles is near the point on the stream known as the 
''Narrows." There is actually being constructed at this point a 
plant with an installed wheel capacity of 32,000 h. p., and this amount 

1 By "overdevelopment " b meant a larger installation than is warranted by ordinary conditions. 
* 8<e U. 8. Department of Agriculture, Forest Service Circular 144. In this estimate the Foraet fiervioe 
ved an efDdenoy iMBis of 80 per cent and the ejaot figures in the dnmlar are h 
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of power represents practically all that can be advantageously devel- 
oped within these 47 miles. Thus, the highest practical develop- 
ment in this instance is very much less than the theoretical minimum. 
It is evident, therefore, that estimates of power based upon the total 
fall in a long section of a stream are likely to be far above what is 
practically available. Furthermore, a power development at one 
site frequently precludes the utilization of a considerable fall in the 
river above or below that site. What proportion of the theoretical 
power between two points several miles apart can be utilized can be 
determined only by an engineer's detailed examination. 

Assuming that it is physically possible to develop the theoretical 
power capacity of a stream, the tremendous cost of such development 
often forbids it. In the case of the Yadkin Biver, mentioned above, 
the cost of the development of the fuU capacity of that stream over 
a section of 47 miles makes its utilization impossible. 

In view of these facts, with respect to the method of computing 
theoretical power on the basis of stream flow and fall, and of the 
economic problem involved in many cases, it is apparent that the 
estimates shown in Table 5 are too high. It is obviously impossible 
to measure the degree of error and therefore impossible either for the 
Survey or for this Bureau to make a definite reduction of the figures, 
but undoubtedly a considerable reduction should be made for both 
the minimum and assumed maximum potential power. 

From the data furnished by the Geological Survey there has been 
prepared in this Bureau a table of this power by States. It should be 
emphasized that this rearrangement is more or less arbitrary. For 
example, in many cases the drainage basin of a river extends over 
several States and it is difficult to allot the power possibilities of such 
a basin among the States involved. It is believed, however, that the 
distribution made is reasonably accurate. The table shows the 
power as computed by the Geological Survey on a basis of 90 per 
cent efficiency, and also on the basis of 75 per cent efficiency, adopted 
by this Bureau. It should be noted that the total figures given in 
this table on the basis of 90 per cent are not identical with those 
originally prepared by the Survey. As previously stated, the esti- 
mates of the Survey include nothing for the State of Pennsylvania, 
whereas they include the entire power of the Niagara River, These 
figures have been readjusted and minor readjustments have been 
made in other instances.^ 

1 See p. 51. 
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TiU 6.— POTENTIAL WATER POWER IN THE UNITED STATES, BY STATES, AS COM- 
PCTED BY THE UNITED STATES QEOLOQICAL SURVEY AND AS REVISED BY THE 
BUREAU OF CORPORATIONS. 



United States. 



Xorth Atlantic States: 

Maine. 

New Hampshire 

Vennont 

MaeschoBetts. 

Rhode Island 

OonuBctfcSDt 

NewYoik 

Nev Jersey 

Pennsylvania 

EmUi Atlantic States: 

Bdaware 

Uaryland 

District of Colnmbia . 

VlnRlnla 

West Virginia 

North CaioUna 

Sooth Carolina 

Oengia 

Flailda 

North Oential States: 

Ohfc) 

Indiana 

niiiols 

MWiiptn 

Wisconsin........... 

Iflnnesota 

Iwra 

IClBoiiri 

North Dakota 

Sooth Dakota 

Nebraska ■ 

Kansas. 

South Central States: 

Kentucky 

*wiiiicp8ee« ..••••....I 

Alabama 

MiaslsBippi 

Loolslana 



Oklahoma 

Texas 

Western States: 

liaotana 

Idaho 

* This total is arrived at by deducting one-sixth bom the total of the 00 per cent efBdeocy basis; the 8^ 
of the items in this oolmnn exceeds the total by 7,000 h. p., due to fractional gains in making one«ixth 
ndnetioo for the individual States. 



Potentlai horsepower 
on basis of 90 per cent 
effldency. 


Potential horsepower 
on basis of 76 per cent 
efficiency. 


MinhnuTii. 


Assumed 

maYimnin. 


Minhnnm. 


Assumed 
maxlmnm. 


32,063,000 


61,678,000 


126,736,000 


151,396,000 


533,000 


971,000 


443,000 


809,000 


162,000 


295,000 


135,000 


246,000 


113,000 


206,000 


94,000 


172,000 


142,000 


273,000 


118,000 


228,000 


7,000 


16,000 


6,000 


13,000 


86,000 


164,000 


72,000 


137,000 


1,244,000 


2,037,000 


1,037,000 


1,696,000 


53,1D00 


]!27,000 


44,000 


106,000 


331,000 


821,000 


276,000 


684,000 


6,000 


13,000 


5,000 


11,000 


51,000 


146,000 


43,000 


122,000 


6,000 


13,000 


5,000 


11,000 


590,000 


1,044,000 


402,000 


870,000 


467,000 


1,261,000 


381,000 


1,061«000 


693,000 


1,050,000 


578,000 


875,000 


552,000 


812,000 


460,000 


677,000 


449,000 


752,000 


374,000 


627,000 


9,000 


16,000 


8,000 


13,000 


71,000 


213,000 


59,000 


178,000 


52,000 


141,000 


43,000 


118,000 


230,000 


414,000 


192,000 


345,000 


216,000 


352,000 


180,000 


293,000 


430,000 


804,000 


358,000 


670,000 


278.000 


503,000 


232.000 


494,000 


192,000 


458,000 


160,000 


382,000 


86,000 


195,000 


72,000 


163,000 


106,000 


248.000 


88,000 


207,000 


51,000 


90,000 


43,000 


75,000 


235,000 


439,000 


196,000 


366,000 


133,000 


323,000 


111,000 


269,000 


99,000 


236,000 


83,000 


197,000 


555,000 


913,000 


463,000 


761,000 


611,000 


1,132,000 


500,000 


043,000 


38,000 


75,000 


32,000 


63,000 


1,000 


2,000 


1,000 


2,000 


26,000 


73,000 


22,000 


61.000 


90,000 


250,000 


75,000 


206.000 


306,000 


661,000 


255,000 


551,000 


3,299,000 


6,197,000 


2,749,000 


4,331,000 


1,394,000 


8,060,000 


1,162,000 


2,567,000 
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Table 6.— POTENTIAL WATER POWER IN THE UNITED STATES, BY STATES, AS COM* 
PITTED BT THE UNITED STATES GEOLOGICAL SURVEY AND AS REVISED BY THE 
BUREAU OF CORPORATIONS-Conttnued. 



Western States— Continued. 

Wyoming 

Colorado 

New Mexico 

Aiiiona 

Utah 

Nevada 

Washington 

Oregon 

Califomla 

Summarp, 

North Atlantic States 

South Atlantic States 

North Central States 

South Central SUtes 

Western States 



Potential horsepower 
on basis of 90 per cent 
efScienoy. 



Minimum. 



927,000 
1,010,000 

192,000 
1,071,000 

802,000 

206,000 
5,018,000 
3,777,000 
4,100,000 

2,070,000 
2,813,000 
2,079,000 
1,726,000 
22,796,000 



Assumed 
miucimum* 



1,606,000 
2,036,000 

527,000 
2,038,000 
1,581,000 

331,000 

10,376,000 

7,935,000 

9,382,000 

4,910,000 
5,107,000 
4,270,000 
3,342,000 
44,0«,000 



Potential horsepower 
on basisof 75per oent 
efficiency. 



Minimum. 



773,000 

842,000 

160,000 

893,000 

743,000 

172,000 

4,032,000 

3,148,000 

3,424,000 

12,226,000 
12,344,000 
11,733,000 
1 1,438,000 
118,996,000 



Assumed 



1,305,000 
1,697,000 

439,000 
1,698,000 
1,318,000 

276,000 
8,647,000 
6,613,000 
7,818,000 



14,092,000 
14,256,000 
13,558,000 
12,785,000 
136,707,000 



1 Computed, as indicated in note on preceding page, by deducting on&«izth from the figures showing 
potential horsepower on the basis of 90 per cent efficiency. 

A notable fact disclosed by the table is the remarkable natural 
centralization of water power in the United States. Approximately 
11,500,000 h. p. (on the 76 per cent efficiency basis), or 43 per cent 
of the total estimated minimum power of the country is found in the 
States of California, Oregon, and Washington alone. If we add to 
this total the power in the three States of Montana, Idaho, and Wyo- 
ming, we have in the six States 60 per cent of the total power, and by 
including the three States of Colorado, Arizona, and Utah, we find in 
the nine States mentioned 70 per cent of the estimated minimum 
power in the United States. About 8 per cent of the minimum total 
is found in the territory in the northeastern section of the country, 
including Pennsylvania and the States to the north and east. In the 
area east of the Mississippi River and south of the Ohio River there 
is about 12 per cent. These three groups of States contain about 90 
per cent of the estimated minimum water power of the country, and 
more than one-third of the remainder is in the four States of Michigan, 
Wisconsin, Minnesota, and Illinois, bordering on the Great Lakes. 

Thus, the great bulk of the water power of the country is situated 
on what might be termed its edges. The great central basin of the 
United States has an insignificant percentage. In fact there is but 
one great water power in all this region, namely, that on the Missis- 
sippi River at Keokuk; Iowa.* 



1 See p. 186 and Table 8, p. 00. 
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SeetioiS. Storage. 

What is ms ant by STOBAOB.~In the preceding discussion no allow- 
iDce has been made for storage. By storage, in its broad sense, is meant 
the gathering of large volumes of water in reservoirs and holding it 
/or considerable time to be released as necessity may require. Of 
oourae there is more or less storage, known as '^ pondage/' resulting 
from power dams. Storage of this character usually affords a reserve 
o{ water for a comparatively short time. In developments operated 
dnring only a portion of the 24-hour day, the dams accumulate the 
liter while the plant is not in operation and provide a reserve for the 
next active period. Sometimes this reserve is sufficient to meet 
deficiencies due to several days of small flow. These dams, however, 
merely husband the stream flow at the points of development for a 
few hours or a few days. Distinctive storage davelopments, on the 
other handy accumulate water at the most available gathering points 
ukI hold it for months, thus affording a reserve supply through the 
long periods of low stream flow. 

DiFPicuLTiES IN BASING ESTIMATES ON STORAGE. — ^Vairous estimates 
liave been made as to the total water-power possibilities of the United 
States, including storage, but none of them has been based upon 
suflBciently reliable data to warrant unquestioned acceptance. The 
difficulties of estimating the possible power development of a stream 
are multiplied when an attempt is made to estimate the supplemental 
reserve force that can be put into it by storage. Not even the authors 
of such estimates have yet ventured to publish them in detail; they 
have generally confined themselves to a total for the country or for a 
drainage basin. Furthermore,* different authorities show a wide 
variation even for comparatively limited areas. For instance, one 
authority aQots to California 11,400,000 h. p., while another allows 
only 5,000,000. One authority gives Oregon nearly 9,000,000 h. p., 
another only 3,300,000. One gives New York, Maine, California, 
Or^n, and Washington a total of 34,000,000 h. p., while other 
authorities give these States a total of only 17,000,000 h. p. 

There are comparatively few distinctively storage developments in 
the United States. In many engineering problems the engiueer can 
use the actual results of similar work as a basis for estimates, 
but in computing storage possibilities few if any such results are 
available. Any estimate including storage, therefore, must be 
mainly theoretical. Such theoretical computations are likely to give 
results far in excess of actual possibilities. There are many practical 
factors that reduce such theoretical power. In the first place, the 
flow of many streams so fluctuates — that is, the flood is so high 
and the minimum so low — that a vast storage would be necessary 
to bring about a reasonably high average of actual power production. 
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Such storage may be either' physically impossible or its cost may 
be prohibitive, because of the value of the land which would neces- 
sarily be submerged. The New York State Water Supply Commis- 
sion/ for instance, foimd that the flow of the Delaware River varied 
from as little as 400 cubic feet per second in extreme drought to 
150;000 cubic feet at freshet flow, but that there are not storage 
facilities of sufl^cient capacity to hold back the vast volumes of 
flood water. Again, a stream may have a relatively even flow 
but so gentle a slope as to render storage impracticable; and still 
again, power and storage developments may be impracticable 
because of insufficient foundation for a dam. This is the case 
with the lower portions of the Grand and Muskegon Rivers in Michi- 
gan. Storage possibilities are further limited by the increasing 
demand for water for other uses, such as irrigation and domestic 
supplies for cities and towns. It is apparent, therefore, that any 
estimate based lai^ely upon the theoretical possibilities of the 
topography of a section must be subject to serious practical error. 
In the Ught of the foregoing considerations, this Bureau is unwilling 
to suggest any estimate as to the extent to which the water-power 
possibilities of the country may ultimately be increased by storage 
or even to cite such estimates as others have made. 

Section 4. The relation of miniTnnni potential power to the amount prac- 
tically developable. 

The amount of power that can be economically developed at any 
given site nearly always exceeds the theoretical vmmimum. As 
an illustration, let it be assumed that the minimum power at a 
given point on a stream is 10,000 h. p., and that this minimum 
occurs during 60 to 90 days, spreacf over 6 or 6 months in each 
year; that during the other months or portions of months there 
is available at least 15,000 h. p.; and that during 60 to 90 days 
of the year there is available 20,000 h. p. It is apparent that if 
only 10,000 h. p. is developed there must be a great waste of energy; 
a development of 20,000 h. p. would be excessive because that 
much energy can not be had for a long enough time to warrant 
the cost; there is 15,000 h. p., however, for 8 or 9 months in the 
year. It may easily be that it will pay to develop that much and 
supplement it with steam during the time when only 10,000 h. p. 
can be had. It is thus seen that the amount of power practically 
capable of development exceeds the minimum and falls below the 
maximum. 

The above practical considerations, however, do not by any 
means indicate that a volume of power equal to the estimated mini- 
mum for the entire country is economically available for develop- 
ment. It must be kept in mind that a lai^e amount of power is 

1 ^ew York StaU Water Supply ComminUm, Fonttb Annual B«port , p. 209. 
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90 far from markets or so expensive to develop that the amount 
irulable for profitable development in the whole country is prob- 
aUj far less than even the estimated minimum. There is no incon- 
sistency, therefore, in concluding that probably less than the esti- 
mated minimum power for the country can be economically utilized 
for a long time to come. 

Sflction 5. Simunary of discussion of potential water power. 

The factor of storage certainly exists and may become increasingly 
important. But for the purposes of this report it is far too incapable 
of cstiinate to have any practical place in making comparisons 
between developed and undeveloped water power. There are 
enough difficulties in determining the total practical power that 
can be developed through ordinary methods without attempting 
to consider storage. 

There are reasons for accepting the revised estimates as shown 
in Table 6, page 55, but with some caution. The admitted ten- 
dency toward overestimation of water power; the increasing demand 
for other and higher uses of water; the constantly increasing disad- 
vantages in the development of the less desirable sites; the increasing 
efficiency of fuel as a power agency, are all reasons for adopting a 
conservative estimate of the water that can be regarded as 
available for power for many years. In the table just referred to 
the minimum potential water power of the coimtry, on a basis of 
75 per cent efficiency, is given as 26,736,000 h. p. and the assumed 
maxiaium at 51,398,000 h. p. The maximum certainly overstates 
the power that is practically and commercially available at present; 
very probably even the minimum overstates it. It should be 
constuitly remembered in the use of these figures that they include 
inany power sites that are too remote from markets to be utilized 
for many years to come. As an illustration of this point, attention 
is directed to the fact that the minimum potential power estimated 
forCaBfomia, Idaho, Montana, Oregon, and Washington is 15,415,000 
h. p. These States together have developed power to the amount 
of about 1,000,000 h. p., or less than 7 per cent of their estimated 
omumum potential power. If the power developed should double 
each 10 years, it would be 40 years before the minimum potential 
power of these States was reached. In Oregon it would take more 
tfcan 50 years, doubling every 10 years, to develop the minimum 
potential power. Experience does not make it probable that the 
tttual development will be as rapid as this. 

In Tiew of actual conditions and in the light of facts that have 
developed during the course of this investigation, it is evidently 
but little better than pure speculation to estimate what may be 
the ultimate water-power development of the country. The only 
^fe ground is to keep within the limits of reasonable possibiUties, 
as indicated above. 



CHAPTER III. 
DEVELOPED WATEB POWEB IE THE UHITED STATES. 

Section 1. Introductory. 

Complete statistics for the developed water power ia the United 
States were not attempted until 1908. In that year the Bureau 
of the Census collected statistics by mail for the developed water 
power of the country, which were compiled for the United States 
Geological Survey and used in Survey papers prepared for the National 
Conservation Commission.^ The Census statistics thus compiled 
included all water-power developments reported, regardless of size. 
The total horsepower reported for the United States was 5,356,680. 
Developments of 1,000 h. p. and over aggregated 3,396,103 h. p., thus 
leaving 1,960,577 h. p. as being included in developments of less than 
1,000 h. p. 

The Census figures apparently included all power sites developed 
and those undeveloped upon which some expenditure had been made. 

The statistics of developed power here presented by the Bureau of 
Corporations include developments under construction down to about 
the middle of 1911 . It is known that in a few instances developments 
under way are not yet completed. It is probable, however, that 
some work under construction was not reported and that other 
developments have been both begun and completed since the collec- 
tion of the data, so that the net error can be but Uttle. Engineering 
and financial journals have been widely used to supplement informal 
tion obtained in the earlier stages of the investigation. 

No effort was made by this Bureau to secure data for developments 
of less than 1,000 h. p., but wherever it was found that a concern had 
less than 1,000 h. p. developed and owned enough undeveloped power 
to make a total of 1,000 h. p., or more, such concerns have been 
included in Table 8. 

The installed wheel capacity has been made the basis of the meas- 
urement of power in all the tables. It is certain that figures based 
upon such a measurement somewhat exaggerate the power actually 
developed. Perhaps in a majority of cases the rated capacity of 
wheels exceeds the possible power that can be actually produced, and 
in all cases the installed capacity is greater than the average volume 
of power that is produced. No other unit of measurement, however, 
is so satisfactory. Furthermore, statistics heretofore published are 

i These figures are published in Water^upply Paper No. 234, U. S. Geologioal Surrey, pp. 83-4^. 
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based upon wheels and comparison compels the use of the wheel basis. 
htiie comparatively few instances where only the generator capacity 
WHS reported it has been converted into wheels by adding one-fourth, 
fonrersion of kilowatts to horsepower has been made by adding one- 
third to the kilowatt power reported, 

In cases of defective schedules information was supplemented by 
correspondence and interviews and from general engiaeering and 
financial sources that were considered rehable. 

One of the inquiries ui the schedule used by the Bureau related to 
the uses to which power is put. The answers to this inquiry, while 
not permitting any detailed statement as to the various uses of power, 
do allow a division of power into two general classes as to the charac- 
ter of its use. The first class, designated ''commercial power," in- 
chdes all the power developed to sell and not to be used by the devel- 
oping company, and also the power developed by municipalities, elec- 
tric light, street railway, and other pubUc-service corporations. The 
second class, designated "manufacturing power," iacludes the power 
developed by manufacturing concerns and used mainly by them- 
selves. While it is not pretended that this division is exact, it is sub- 
stantially so. 

Occasionally groups of manufacturers have formed associations for 
the development of power sites, each member contributing in propor- 
tion to the power used. Again, owners of a manufacturing concern 
have organized a separate company to develop and supply watet 
power to the manufacturing company. Such developments have 
been classed under '* manufacturing. " The power so classed includes 
some that is used for Ughting the estabUslmients of the owners, and a 
very little that is sold for lightiug and other pubUc uses, but the pro- 
portion sold is so small as to be almost negUgible. Conmiercial poww 
and manufacturing power are distinguished in Table 8.^ 

Section 3. Total developed water power in the United States. 

Excluding developments of less than 1,000 h. p., the total devel- 
oped water power of the United States, as compiled by the Bureau, 
is 4,016,127 h. p., of which 2,961,549 h. p. is classed as "conmiercial" 
power and 1,054,578 h. p. as *' manufacturing." That is to say, 74 
per cent of the total power from developments of 1,000 h. p. and over 
is sold by commercial concerns or used by public-service corporations, 
and 26 per cent is generated and used by manufacturing concerns. 
It will be noted that the total wheel development of concerns of 1,000 
h. p. and over, as reported to this Bureau, is considerably more than 
was reported to the Census. Since the statistics of this Bureau are of 
later date than those collected by the Census, it was to be expected 

that they would show an increase. The total developed water power 

. — _^ 

1 See p. 66. 
14682^—12 6 
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of the country, including the developments of less than 1,000 h. p., 
may be appro^unately determined by adding the power of these 
smaller estabhshments, as reported to the Census, namely, about 
2,000,000 h. p., to the developments of 1,000 h. p. and over, as 
reported to this Bureau. These two figures make a total, in round 
numbers, of 6,000,000 h. p. It is not' probable that any considerable 
number of developments of less than 1,000 h. p. have been made 
within the last few years, and the addition of 2,000,000 h. p. to the 
Bureau's figures undoubtedly approximates very closely the total for 
the country. 

As stated elsewhere, the Bureau has not undertaken to determine 
the quantity of undeveloped water power in the country, but has 
merely presented certain estimates prepared by the Geological Sur- 
vey. During the investigation, however, an effort was made to ascer- 
tain, as nearly as possible, the quantity of undeveloped power that 
is owned by concerns that have some development. It is believed 
that the undeveloped water power owned by the most important 
hydroelectric companies of the country has been determined with 
reasonable accuracy. The undeveloped horsepower, therefore, shown 
in Table 7, below, and Table 8, page 66, respectively, does not at all 
represent the undeveloped water power of the country, but simply 
that owned by hydroelectric and manufacturing concerns that have 
reported developments. 

. The developed water power in the United States, including only 
developments of 1,000 h. p. and over, and the undeveloped power 
owned or controlled by the concerns reporting developed power, are 
shown by States in Tables 7 and 8. Table 7 is a summary of water 
power by States, while Table 8 gives in detail the owners of 3,000 h. p. 
and over. 

Table 7.— DEVELOPED WATER POWER IN THE UNITED STATES OF CONCERNS 
HAVING 1,000 H. P. OR OVER (INCLUDING UNDEVELOPED POWER), FY STATES.i 



State. 



Developed and under 
construction. 



United States. 



North Atlantic States: 

Maine. , 

New Hampshire. . . 

Vermont , 

Massachusetts 

Connecticut , 

New York 

New Jersey 

Pennsylvania 



Ck)mmer' 
cial. 



2,961,649 



65,360 
16,450 
53,648 
76,697 
32,000 

398,058 
7,200 

169,632 



ManufEtc- 
turlng. 



h.p, 
1,054,578 



168,338 

103,658 

40,197 

53,922 

15,519 

315,313 



Undevel- 
oped. 



%. p. 
2,638,528 



100,000 

13,500 

44,460 

14,620 

4,000 

193,093 



13,142 



Total. 



h.p. 
6,654,655 



333,698 
133,608 
138,305 
145,239 
^1,519 
906,464 
7,200 
182,774 



> Ownership of less than 1,000 h. p. excluded. States omitted from this table had no concerns reporting 
developed water powers of 1,000 h. p. or over, except as indicated in note 1, p. 63. 
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TiBU 7.— DEVEIX>PED WATER POWER IN THE UNITED STATES OF CONCERNS 
HAVINO 1,000 H. P. OR OVER (INCLUDING UNDEVELOPED POWER), BY STATES— 
Continued. 



State. 



Sooth Affamtlo States: 

Vligtaia. 

West Virginia 

North Carolina 

Soatb OaioUna 

Geoisla 

noflda 

Korth Central States: 

Ohto 

Indiana. 

minois 

MtpJitsan. 

Winonsin 

Mtamesota 

Iowa 

Sooth Dakota 

Kansas 

Soath Gsntral States: 

'l^nnessee.. 

AjaDania> ......•••--•••••••• 

Wotem States: 

ICootana. 

Iiisho 

Ooloiado 

Aitrana 

Utah. 

Nevada 

Washington 

Ongon 

Oallfomla 

Other States, not entzmerated > . 

Summary 

North Atlantic States 

Sooth Atlantic States 

North Central States 

Sooth Central States 

WeKem States 

Ottier States, not enumerated >. . 



Developed and under 
construction. 



Commer- 
cial. 



33,700 

5,250 

82,960 

135,040 

126,937 

5,000 

4,025 

10,425 

38,460 

102,682 

96,799 

95,815 

151,400 

5,000 

6,800 

63,000 
6,000 

139,260 
52,100 
69,690 
16,200 
52,700 
14,200 

300,510 
95,777 

429,467 
4,317 



819,045 

388,877 

511,406 

68,000 

1,160,904 

4,317 



Kanufeuy 
tuilng. 



h. p, 
17,620 
16,150 
14,050 
47,457 
12,350 



4,250 

12,751 

30,420 

106,153 

72,200 



10,450 



6,000 
7,780 



096,947 

107,627 

225,774 

10,490 

6,000 

7,780 



Undevel- 
oped. 



h.p. 
44,800 

1,250 

61,425 

95,585 

286,350 



6,675 

1,000 

62,100 

117,650 

91,400 

101,600 

151,000 

3,167 

200 

3,862 



105,700 
42,300 
59,000 



2,600 

24,000 

115,700 

143,600 

732,749 

2,000 

383,815 
480,410 
534,792 

3,862 
1,226,610 

2,000 



Total. 



h. p. 
06,120 

22,650 

158,435 

278,082 

425,627 

5,000 

10,700 

15,675 

113,311 

260,752 

294,352 

260,615 

302,400 

8,167 

7,000 

65,862 
16,450 

244,960 
94,400 

128,690 
16,200 
55,300 
38,200 

416,210 

239,377 

1,168,216 

14,097 



1,898,807 

985,914 

1,271,972 

83,312 
2,401,553 

14,097 



I Embracing one concern In Missouri and four each in Maryland and Rhode Island. 

From the above table it is seen that the total horsepower owned by 
concerns reporting to the Bureau is 6,664,655, of which 4,016,127 
h. p. is developed and 2,638,528 h. p. undeveloped. CaUfomia leads 
with 14.5 per cent of the "commercial power," developed and under 
construction, followed by New York with 13.4 per cent, Washington 
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with 10.1 per cent, Pennsylvania with 5.7 per cent, Iowa with 6.1 
per cent, Montana with 4.7 per cent, South Carolina with 4.6 per 
cent, Georgia with 4.3 per ^ent. Ohio has only about 4,000 h. p. 
developed. Florida, South Dakota, West Virginia, Alabama, Kansas, 
and New Jersey are next above Ohio with amounts ranging from 
only 5,000 to 7,200 h. p. 

A significant fact brought out in the table is the gec^aphical con- 
centration of water power owned by manufacturers. The five States 
of Maine, New Hampshire, Vermont, Massachusetts, and Connecticut 
have 36 per cent of the developed manufacturing power, and New 
York has 30 per cent, thus giving to these six States 66 per cent, or 
nearly two-thirds of all the developed manufacturing power in the 
country. The developed manufacturing power used in these States is 
found mainly in paper and pulp and cotton manufacturing. Minne- 
sota and Wisconsin together have nearly 17 per cent of the total de- 
veloped manufacturing power in the country, and this is largely used 
in the manufacture of pulp and paper. In the Southern States, 
South Carolina leads with nearly 5 per cent of the total developed 
manufacturing power in the country, nearly all of which is used in the 
cotton-manufacturing industry. 

The concerns whose ownership is summarized in this table have de- 
veloped only about three-fifths of the power they own. By far the 
largest amount of undeveloped power owned by such concerns is 
found in California, where it amounts to 732,749 h. p. Next is Georgia 
with 286,350 h. p., then New York with 193,093 h. p., then Iowa with 
151,000 h. p., Oregon with 143,600 h. p., Michigan with 117,650 h. p., 
Washington with 115,700 h. p., Montana with 105,700 h. p., Mhi- 
nesota with 101,600 h. p., and Maine with 100,000 h. p. These 
figures for undeveloped power are undoubtedly conservative. Care 
and some discretion have been exercised in accepting estimates for 
undeveloped power, and in some instances the estimates of a com- 
pany have been slightly reduced. 

Table 8, page 66, shows in more detail the power included in Table 
7. In all cases where the total power reported, including both the 
developed and undeveloped, is equal to 3,000 h. p. or more, it is 
shown under the name of the owner. Owners of 1,000 but less than 
3,000 h. p. have been grouped. 

The table shows approximately the locations and streams of the 
developments reported by owners of 3,000 h. p. and over. 

A map of the United States (opposite p. 84) has been prepared, on 
which is shown the location of all the water-power developments 
of 1,000 h. p. and over in the United States, distinguishing commer- 
cial and manufacturing power. There are also shown, as indicated 
by heavy lines, the sections of streams upon which there is power; 
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tWs feature of the map is only approximately exact, and is intended 
to show in a broad way the sections of country in which, and the par- 
ticular river systems on which, there is potential power. The length 
of a power section of a stream is no indication of the amount of power 
available. A section of 8 or 10 miles in length, on account of flow 
and fall, may have much more power than a section of 50 or 100 
miles with smaller flow and fall. 

The map discloses two significant facts with respect to developed 
powers. First, that practically all of the manufacturing power is in 
the eastern section of the United States and in the Oreat Lakes region; 
and second, that there is practicaUy no power developed in all that 
section of the coimtry lying in the Mississippi Valley; as already 
stated there is comparatively little potential power in this region. 
A study of the map in connection with Table 8 will ailord an idea 
of the relative volume and importance of both the commercial and 
manufacturing power in various States. 
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Excess development. — ^If the developments of less than 1,000 
h. p. were included in Table 7 a comparison with figures for poten- 
tial power, as shown in Table 6, page 66, would reveal a few in- 
stances in which the developed power in a State not only exceeds 
the estimated minimum potential power, but is approximately 
equal to the assumed maximum potential power. This unusual 
relationship of the figures in the two tables is explained by the fact 
that sometimes, and particularly on the smaller streams in the older 
States, the wheel installation exceeds even the maximum power 
available. A water wheel never yields its rated capacity, so that 
the installation is always in excess of the power actually developed. 
It is also true that in developments, particularly small ones, utilized 
for manufacturing purposes, there is sometimes an installation 
sufficient to utilize the high flow of a stream which occurs only a few 
months of the year, the power for the remaining portion of the time 
being supplied wholly or in part from a steam plant. Furthermore, 
there are occasional sites whose power has been raised above the 
assumed maximum by storage reservoirs. In such cases the instal-* 
lation is of sufficient capacity to utilize this increased volume of 
power. In the estimate given in Table 6, no allowance is made for 
storage. The above facts relating to excess development explain in 
part at least any apparent discrepancy between the figures for the 
developed and estimated potential water power. 
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CHAPTER IV. 
i SOME FE7SICAL ASJ) ECOHOMIG PBOBIEKS OF WATEB POWEE. 

■ 

. Section 1. Generation and transmission of electricity. 

I Production simultaneous with consumption. — ^A fundamental 
I fact in the electrical industry is that production and consumption 
are simultaneous. While storage batteries are increasing in practical 
efficiency, they are at present used only to a very limited extent, 
' and almost wholly by the consumers of electricity rather than by 
I the producers. Tliey are occasionally found at central stations, but 
; the high first cost, together with the heavy depreciation, cost of 
maintenance and loss of energy, have rendered such use possible only 
under exceptional conditions. 

These facts enter vitally into the whole power problem. The 
equipment of a generating plant must be equal to the maximum of 
; a widely fluctuating demand. It can not, as can other industries, 
' store a surplus of its product in times of small demand and utilize it 
to meet a more than normal demand at other times. The typical 
power market requires power for lighting, traction, and manufac- 
turing, and the demand for each fluctuates. Modem business is so 
conducted that these demands lap, and thus create what is known 
as the "peak of the load.'' * 

Therefore, the first problem encountered in attempting to meet 
the demands of an industrial community is that of providing suffi- 
. cient power to meet the maximum demand. If there is a compara- 
tively slight difference between the maximum and the normal 
demand, the necessary excess of capacity above the average con- 
' sumption wiU be comparatively small. The wider this difference 
the larger the necessary investment in equipment that must stand 
I much of the time idle, and the higher the proportion of total invest- 
ment to average output. These factors have an important practical 
bearing on the oi^anization of the industry, as is shown later in more 
detail. 

Transmission. — ^Under the old system of direct transmission of 

power a manufacturing establishment was compelled to locate at 

the site of power, whereas under the new conditions brought about 

I by electrical transmission, power can be carried to the industry. 

1 So caUed firom the appearance given to the load curve by the abrupt rise In it caused by the sodden 
increase of demand, which Is followed shortly by an abrupt fidl In the curve as the demand abates. (See 
diart opposite p. 86.) 
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This is subject, however, to limitations prescribed by two main 
circumstances, namely, the cost of constructing transmission lines 
and the loss of energy in transmission. The economical transmission 
of electrical energy is, therefore, an important consideration in a 
water-power development. 

The maximum distance over which electrical power is now trans- 
mitted is about 200 miles. This may be said to mark roughly the 
present economical limit of transmission. To utiUze this limit the 
prime condition is that there must be a large amount of power avail- 
able and a large demand, so that enough energy can be sold to war- 
rant investment in long-transmission lines. The limit of electrical 
transmission is determined by economic rather than by physical con- 
ditions. In other words, the distance over which electrical energy 
can be profitably transmitted depends more upon the amount of 
> energy available and the cost at which it can be generated and sold 

than it does upon the physical possibility of transmission. 
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Section 2. Cost of water-power development. 

A fundamental, practical consideration in the development of 
water-power resources is the element of cost. The construction cost 
of a large water-power plant is very great, and its financing is usually 
one of the most serious questions encountered. There are many 
elements of uncertainty in the development of a water-power project. 
Estimates of the amount of power available are always subject to error 
and frequently exa^erated. Each development presents its own 
pecuUar cost problems. The construction of dams and power houses 
must be of the most substantial sort, and in a majority of cases the 
cost is great. On account of unforeseen obstacles in dam construc- 
tion, it is always possible that costs will exceed engineering estimates. 
The above are physical elements of uncertainty that must always 
be recognized. 

Moreover, the expense at the power site is often not the largest 
item in the cost of hydraulic development. The large water powers 
of the country are generally more or less remote from power markets. 
It is necessary, therefore, to construct transmission lines and trans- 
fonners to carry power to the point of consumption. This additional 
cost is often greater than that of the dam and power-house con- 
struction. The cost of transmission lines is determined by the 
distance from the market, and is, therefore, more properly classed 
as an economic element. 

Furthermore, as pointed out elsewhere (p. 91), the most econom- 
ical use of water power often necessitates the erection of auxiliary 
steam plants. Chart 4, opposite page 92, based on the actual opera- 
tion of a large power system, illustrates the relative percentage of 
a particular power demand that is supplied by water and by steam. 



CHART 1. 



LOAD CURVtt INOICATIM THE DAILY AND aEASOMAL FLUCTVATIONt OT THE POWCR 

DEMAND IN A TYPICAL MARKET. 




REPORT OF COMMISSIONIA Of COAPOAATlOMS ON MATiJt^OWiJt OCytLO^MUlT IH TH£ UBITLO ITATEL 
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and indicates the importance of auxiliary steam plants. Wliile the 
case illustrated by the chart has an abnormally large proportion of 
steam installation and is, therefore, not typical; it well serves the pur- 
pose for which it is used. This system generated in one year power 
averaging 3;333;062 kilowatt-hours per month. The greatest quan- 
tity generated in any one month was 3,698,038 kilowatt-hours. This 
company has water installation of 15,000 h. p. During several months 
of the year, however, there was not sufficient water to develop any- 
tliing hke this amount of power. It was necessary, therefore, to 
install steam auxiliaries, with a capacity'- of 10,000 h. p., in order to 
meet the demand at all times. 

The costs of installation, including the construction of dams, the 
erection of transmission lines and other equipment, obtained by the 
Bureau in the course of this investigation, ranged from about $50 
to $375 per horsepower. These figures represent the extremes. Any 
figure representing average cost would obviously have little value. 
It is probable that the usual cost will fall between $100 and $200 
per horsepower, depending upon physical conditions and the length 
of transmission lines. 

Section 8. Variation in demand for power. 

The typical power market has three main divisions, namely, light- 
ing, traction, and manufacturing. If the greatest demand from 
each source came at a time different from that of the others, the total 
demand would be so distributed as greatly to reduce the required max- 
imum capacity of the power plant. As a matter of fact, however, the 
demand from no one of these sources is uniform, and furthermore 
there is more or less overlapping of these demands. The demand 
for manufacturing purposes is very nearly uniform, and except for a 
few industries and in exceptional cases falls between 7 o'clock in the 
forenoon and 7 o'clock in the afternoon. Practically all the demand 
for lighting is at night, chiefly in the evening. The period of trac- 
tion demand is longer than that for either manufacturing or lighting, 
and embraces practically the entire periods of both. 

The period of lowest combined demand is normally between the 
hours of midnight and 4 o'clock in the morning. Traction demand 
begins in earnest about 6 o'clock and is immediately followed by the 
manufacturing demand. The forenoon period of active demand is 
from 6 o'clock to noon. In the middle of the day manufacturing 
establishments cease operations for an hour or less and resume again 
about 1 o'clock, thus restoring the demand to the level of the fore- 
noon. Between 4 o'clock and 7 o'clock in the afternoon there is a 
distinct overlapping of the three demands. It is during these hours, 
especially in winter, that practically all the lights are turned on, 
manufacturing concerns have not yet stopped for the day, and 
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street cars are carrying perhaps their heaviest loads. It is during 
this period that the highest demand of the 24 hours is reached. 

There is also a seasonal fluctuation in a typical power market. 
The demand in winter is usually greater than in summer and the 
daily fluctuation is likewise greater. The increased demand grows 
out of the increased requirements for lighting and in some cases for 
traction. The greater fluctuation is mainly due to the fact that 
between the hours of 4 o'clock and 8 o'clock in the afternoon more 
power is required for light in winter than in summer. 

The fluctuations of demand during the day and for winter and 
summer service are graphically depicted by Chart 1, opposite page 86.* 
This chart shows a typical city load curve. Charts 2 and 3, opposite 
pages 89 and 91, represent the demand from several localities that 
obtain their power from a group of **coupled-up" plants. While 
these charts are presented primarily to indicate the advantages of 
coupling up and the necessity for steam auxiliary plants, they show 
with equal clearness the varying load curve. The charts show so 
clearly the fluctuating demand for power during a day that conmient 
is unnecessary. 

The problem of power production is to meet this varjdng demand 
in the most economical way possible. The installation must be 
ample to meet the maximum demand, whether the generating agency 
is steam or water. The prime agent is only an incident. If the 
margin between the maximum and the general level of demand is 
very wide, the problem is best met by an auxiliary plant to be brought 
into use during the time of greatest demand. On the other hand, 
if the general level of the demand over the busy part of the day is 
but little below the maximum demand, it may be more economical 
not to employ an auxiliary plant. These daily and seasonal varia- 
tions depend on business conditions and must be met as found. 

Section 4. Natural variations in the sonrces of power. 

Varying power demand is met with alike whether the enei^y is 
derived from steam or from water. The water-power concern, how- 
ever, is confronted vnth. a further problem. This arises from fluctua- 
tions ih the supply of power due to the fluctuating flow of streams. 
When a steam plant is once installed a fixed production of power is 
assured as long as there is an available fuel supply. A steam instal- 
lation, therefore, can be constructed of approximately the capacity 
necessary to meet the maximum demand. 

A water-power installation must take into account primarily the 
amount of energy available. This involves the question as to how 
much the installation shall exceed the continuous power of the 
stream as measured by its minimum flow. It is apparent that if an 

> Proceedings of the American Institute of Electrical Engineers in February, 1910. 
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installation is sufficient to utilize only the minimum flow of the 
stream there will be a tremendous loss of energy during those por- 
tions of the year in which there is a much larger flow. The calcula- 
tion for installation, therefore, must take into account the possibility 
of utilizing more than the minimum flow. 

The flow of streams varies more in some regions than in others. 
For example, the streams in the northeastern section of the United 
States are much more even in their flow than are those in the southern 
section. Even in the most favored regions, however, the streams 
fluctuate and the low periods of stream flow frequently cover several 
days and sometimes several weeks. There are often wide variations 
for different days in the same month. Furthermore, there is more 
or less variation from year to year. This irregularity of flow is a very 
important factor in any water-power development, and one that com- 
pels a reckoning with the minimum flow, together with the storage 
capacity, in order safely to develop an enterprise. 

Storage. — ^The irregularity of the flow of streams can be partly 
met by storage. By the construction of reservoirs surplus water in 
times of high flow can be held back for use in times of lower flow. 
There is, however, a limit to storage and in no case can sufficient 
storage be maintained to give to any stream the power representing 
anything like its maximum flow. The practicable amount of storage 
depends mainly upon two factors. The first consideration is usu- 
ally the topography of the locality. In some localities a practicable 
dam will provide storage for an immense volume of water and thus 
greatly enhance the minimum power of the stream. In other cases 
it will not. A further practical consideration is the value of land. 
Even with favorable topographic conditions the cost of acquiring 
lands to be flowed may be so great as to make any great amount of 
storage impracticable. 

Pondage. — ^Besides the main factor of storage above alluded to, 
there is one of a minor nature, namely, pondage, that enters into the 
problem of obtaining the greatest utility from a stream. The varia- 
tions in the demand for power during different periods of a 24-hour 
day afford an opportunity for increasing the minimum power devel- 
oped from the stream. It is often the case that the average demand 
lor power during 12 or 14 hours of the day is twice as great as the 
demand for the remaining 10 or 12 hours. The smaller volume of 
power required diuing a portion of the day permits an accumulation 
of water at the power dam itself which can be used as a reserve 
force to meet the higher demands during the other portions of the 
day. Thus, a stream that during the 24 hours might develop a con- 
tinuous given horsepower would, if relieved of half of the demand for 
half the day, be able, with a small pondage, to supply considerably 
more than the average during the remaining portion of the day. 
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Section 6. Economic advantage in "coupling up" two or more sites. 

It is obvious from the foregoing considerations that there is a 
decided advantage in ''coupling up" into one unit two or more sites 
on the same stream or sites on different streams accessible to the same 
markets. It may occur that of two sites tributary to a given market 
neither will meet the demand, whereas if both are used together they 
will. If, for example, there is a market for 5,000 h. p. and there are 
two accessible power sites, one capable of supplying 4,000 continuous 
h. p. and the other 1,000 h. p., it is obvious that neither alone can 
meet this demand; but if the two should be "coupled" together the 
demand can be met. This may be called making the smaller site 
auxiliary to the larger. It is true that the power from both sites can 
reach the market and can, therefore, supply it even though they are 
not coupled. There would, however, be the expense of separate 
transmission and distributing equipment and separate management, 
and this expense might be such as to prevent the development of the 
smaller power. 

In the above illustration it is assumed that the power supply is con- 
tinuous and can not be materially increased by pondage. As a matter 
of fact, the available power at a majority of sites is not continuous, and 
in cases conforming to actual conditions as usually found the matter 
of pondage is a vital one. 

Again, assume two sites, one capable of meeting the demand during 
the hours of minimum requirements and the other large enough to 
meet the maximum demand extending over, say, 10 hours. If the 
larger plant is kept in operation constantly, its pondage will be so 
reduced that within 24 hours, or, at the longest, in a few days, it will 
not have sufficient power to meet all the demand. The smaller site 
can at no time meet the maximum demand. In this case neither site 
can separately supply the market all the time, but coupled together 
they can. Thus, if one site alone is able to meet the lowest demand 
and during this time the other plant can remain idle and accumulate 
water, this accumulation will contribute to meet the laiger demand 
during the busiest period of each succeeding day. The principle is 
equally applicable whether the sites are on the same or on different 
streams, provided such sites are accessible to a common market. 

Charts 2 and 2A, between pages 88 and 89, and Charts 3 and 3A, 
between pages 90 and 91, illustrate the practical advantage of coup- 
ling several sites. Charts 2 and 2A are based on the actual operations 
of a hydroelectric system that consists of four water-power develop- 
ments supplemented by an auxiliary steam plant. This system 
serves six cities and towns (one with a population of more than 
100,000) and two interurban electric railways. The system has 
two comparatively large water-power developments and two small 
ones. During the month of May (Chart 2) these hydroelectric plants 
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met all the requirements of the power market without any assistance 
from the steam auxiliaries. Water-power plants 2, S, and 4 are in 
tlis month in operation, at least in part, during the entire 24 hours, 
while plant 1 is in operation from 7 o'clock in the forenoon to about 
6 o'clock in the afternoon, with the exception of a slight intermission 
about noon. Plant 4 contributes the bulk of the power during the 
busy hours from 7 a. m. to 7 p. m. During the remainder of the day 
only a portion of this plant ia in operation, thus permitting the ac- 
cumulation of pondage as a reserve for the busy period of the next 
day. This is likewise true of plants 2 and 3. Plant 3 is operated at 
its maximum capacity during a longer period than either of the other 
plants. By reference to Chart 2A, which represents the operation of 
this system on a day in the month of August when the water was 
low, it will be ^een that plant 1 is in operation only for the 12 hours 
ending at 6 o'clock in the afternoon. Plant 2 is closed down all the 
time from noon to midnight, while plant 3 is practically closed all 
the time from 11 o'clock at night until 7 o'clock in the momiog. 
Plant 4 is in operation during the entire 24 hours, but not at its full 
capacity for the entire time. 

Charts 3 and 3A are based on the operations of a system that con- 
sists of seven hydroelectric developments and three auxiliary steam 
plants. The market for this system consists of 14 cities and towns 
and an extensive interurban electric railway system. In Chart 3, 
representing the operations of a day in May, it is seen that the water- 
power plants supply sufficient power to meet practically the entire 
demand. Plants 1, 3, 5, and 7 are in operation during only a portion 
of the day. In Chart 3A, which represents the operation of the same 
system for 24 hours at a time of low water in August, there is a much 
greater variation in the operation of the plants. It is particularly 
noticeable that plant 1, which produces the greater amount of power 
shown in Chart 3, is in operation but a few hours at the time rep- 
resented by Chart 3A. These charts illustrate clearly the advantages 
of "coupling up" various sites. The significance of the steam aux- 
iliaries shown in Charts 2A and 3A will be discussed later. 

Section 6. Auxiliary steam plants. 

In spite of storage, pondage, and coupling sites there is frequently 
a lack of steady power supply. The complete remedy for the varia- 
tions in water energy and for variations in demand is found in aux- 
iliary steam plants. 

Hydraulic concerns usually provide themselves with steam aux- 
iliariesy but sometimes make contracts by which customers supply 
their own needs at times of low water from their own steam plants. 
It is in the Kiie of economy, however, for the hydraulic concern to 
operate its own steam plant. There sometimes arise emergencies 
when the steam auxiliary is an absolute necessity. This may occur 
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in the breaking down of the hydraulic plant. It is usually good 
policy for water-power concerns to install sufficient steam equip- 
ment to meet the variations in supply and demand during periods 
of low water and also to some extent to meet any emergency that 
xnay arise. 

Charts 2A and 3A, opposite pages 88 and 90, respectively, iiliis- 
trate the importance of steam auxiliaries and their effectiveness in 
remedying the variation in the supply of water energy. These 
charts, as stated above, represent two power systems for a day in the 
month of August. Chart 2A illustrates a system with two large 
water-power developments and two small ones operated at a time 
when the water is comparatively low. By reference to Chart 2 it 
will be seen that in the month of May these four power sites contribute ^ 
sufficient energy to meet the power demands of the markets involved. 
In Chart 2A, however, it is seen that the water power falls short of the 
demand. This lack is met by the steam auxilian^ plant which at cer- 
tain busy hours of the day contributes a very large proportion of the 
power required. Chart 3 shows the operation of a system of seven 
power sites in May, when they furnished practically all the power 
necessary to meet the market demand. Chart 3A illustrates the 
operations of the same seven plants shown in Chart 3 in August 
when the water supply was very low. Without the steam auxiliaries 
this power system was not able, at the later period, to meet half the 
demand. With the steam auxiliaries, however, the system met all 
the demand. 

Not only the importance but the absolute necessity of steam aux- 
iliary plants is forcibly illustrated by Chart 4, opposite this page. 
This chart is based upon figures representing the actual volume of 
power sold by the same system represented by Charts 3 and3A. 
The period covered includes 12 months ended June 30, 1909. The 
seven hydroelectric plants operated in this system have an installed 
wheel capacity of approximately 15,000 h. p., and it has been found 
necessary to install steam turbines with an aggregate capacity of 
10,000 h. p. to meet requirements when the streams are low. It 
should be noted in this connection that this particular system ol 
developments has practically no storage. The lower part of the 
chart represents the power sold from the hydroelectric plants. It 
will be noticed that during the months of July, September, and 
October the water-power plants were not able to supply 45 per 
cent of the market demand, while during the months of March, 
April, and May they were able to supply more than 90 per cent. 
The upper part of the chart represents the percentage of power fur- 
nished by the steam auxiliary plants. It is apparent that but 
for the steam auxiliaries these water-power developments could not 
undertake to guarantee even half the power that is now supplied 
to these markets. 
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FOSCBS THAT HAYS COHXKIBUTSD TOWASD COVGENmATjblf. 

Section 1, Introductory. 

. There 9're tufoJoon^ of <couoeiitratiQii in wnier-power ownership; 
one is the ownership of practically all the commereial power in one 
locality^ a^tjbua other id ;the ownership of power by the same inter- 
ests in scattered kx^alitias. ., The iornier is often included in the latter; 
The principal concrete facts with respect to these two phases of con-^ 
centraticm are pref^^^ited in the two succeeding chapters. 

Section i. Particular circumstances tliat have led to concentra1}ion. 

In. addition .to the general tendency toward concentration in tihe 
ownership of .pi,iblio utilities and industrial . enterprises there are, in 
the case of wateir pow^r^ special forces contributing to this end. It 
was pointed ovit in. a previous chapter (p. 80) that the highest effi** 
doney and.efKu^omy in the utilisation of water power often Tequires the 
umfyiqg; pf deyelppmeat. Swh. uiufioatum or '^ coupling ufp'' of 
poiyrer deTi^lopments results ; in ccmcentration of ownmship* or, at 
leastj Ivajnupny in control. 

Th€^,d^yeloppient of large waUnr powers usually costs more than the 
requifements of the aveicsge manufacturer will justify as an inresth 
ment for power. QonsequenUy only the . smaller sites can generally 
be uti4z(^..by ii^diyidual nuas^f acturing concerns. The advance of 
electrical science has made it possible to use power at a diBtanee from 
tha point of generation, and so has greatly extended the area that 
may be served from a given power site. These conditions have given 
rise to the ''commercial" development and distribution of water 
power in the form of electricity and have made it probable that devel- 
opments at most of the larger power sites must become commercial 
projects. The advantages of coupling up sites and the consequent 
enlaigement of power units greatly increase the costs of a system of 
developments, and in most cases an aggregation of capital is necessary. 

Again, the manufacture of machinery and supplies for the genera- 
tion and application of electricity is largely in the hands of a compara- 
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tively few concerns. In order to expand their equipment business 
they have, at times, accepted the securities of hydroelectric companies 
in payment, at least in part, for machinery and supplies. It is prob- 
able that certain equipment companies were thus led to enter actively 
in the hydroelectric field. It is entirely possible that they had origi- 
nally no idea of becoming interested in water power except as a means 
of enlarging their equipment business. 

Financial houses and engineering concerns have likewise been led 
into the hydroelectric field through their association in financing and 
developing water-power properties. Water powers, if well selected, 
developed, and managed, are very profitable. Certain prominent 
equipment concerns and their subsidiaries, as well as engineering and 
financial concerns, have gradually become interested in the hydro- 
electric business as an investment. Furthermore, many oflScers and 
directors of such concerns have individually become interested in 
water-power developments. 

StUl, again, large consumers of power, such as lighting and traction 
companies, have, for obvious reasons, developed water-power sites as 
a part of their public-service systems. Conversely, hydroelectric con- 
cerns have, in other instances, acquired control of public-servidfe 
corporations. This combination of hydroelectric development with 
public-service corporations has reached enormous proportions and is 
rapidly increasing. Particularly notable instances of this are dis- 
cussed hereafter (p. 186). Under the various influences above men- 
tioned, concentration of ownership and control has in the main 
accompanied the development of power for commercial use. 

Succeeding chapters will discuss, first, typical instances of local 
control of water power by a single interest; second, the wide influence 
of large interests in individual localities and in different sections; 
third, the dose interrelations of a few of the largest interests or 
groups of interests, nominally independent, that occupy powerful 
positions in both the hydroelectric and other public-service fields ; 
and, finally, attention will be directed to the influence of hydro- 
electric concerns over public-service corporations operating in 
municipalities. 



CHAPTER II. 
COVCEHTSATIOir DT LOCALITIES. 

Section 1. Local nature of water power. 

Water power, speaking broadly, is a local resource. Within cer- 
tain limits it must be utilized in the vicinity of production. The 
advance in methods of electrical transmission has broadened the local 
area of service; but even with all the advance heretofore made the 
area of service is still restricted to comparatively narrow limits. In 
only a few instances is power transmitted as far as 200 miles. Even 
though there should be no physical hmit to transmission, the local 
demand and economic obstacles will usually limit the area of service. 
As hydroelectric development progresses in a given locality, existing^ 
industries, together with new enterprises, will develop a local demand 
equal to the power supply. Since in nearly all instances there is an 
absolutely fixed limit of water-power supply, it is easy to see that, with 
possibly a few exceptions, there can hardly ever be a zone of service 
that will much exceed present service areas. 

Water-power sites are generally so grouped geographically and with 
relation to markets that each group is largely independent of other 
groups. A water power in Michigan, for instance, can not compete 
with one in South Carolina. Each conmaunity, or, at most, each 
comparatively small group of communities, stands alone, and the 
control in each zone of available power thus becomes an effective 
monopoly of a valuable natural resource. The control of aU the 
power or the bulk of the power in a locality by one interest and 
the control of the bulk of the power in another locahty by another 
interest is, in one sense, just as effective in each case as it would 
be if one interest controlled both. From the viewpoint of each 
community, moreover, local concentration is of more moment than 
control in several localities by a single interest. However, the sheer 
financial strength of a great though widespread group of local mono- 
polies by its incidental control over electrical equipment and its 
relations with bankings financial, transportation, and large industial 
interests may add further power in each locaUty where it operates, 
or where it may desire to gain control. In its broadest aspects, there- 
fore, the unregulated control in several localities by a single interest 

is a matter of great pubhc concern. 
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Control in specific ixx^alities. — ^The concentration of ownership 
and control of water power has steadily grown until in many commu- 
nities it amounts to a practical monopoly. The area of control varies 
widely, according to varying local circumstances. The area of serv- 
ice is modified by the quantity of merchantable power, and the na- 
ture of the market. If the |)b\^«r site U hfcar a great market that will 
readily take all its power, then the area is small; if the demand comes 
from two comparaXiVely l&tge ifnai^(» it ednfioderabte distance apart, 
or from several widely scattered smaller markets, then the area of 
service is widened. On the othef hand, a number of ^dely scat- 
tered sites may have a large common m^a^et, or a groi^p of scattfEyred 
^mall markets, and this affords a wide a^ea of .(^stribj^tion. ... 

The instanpes of local control given iqi thp i^llowing.pagei^ do. jxQt 
purport to be all that oxist, but; th^y arq apiqi^ .the jno3t <H)Qspi^\iou8 
in the classes above referred to. 
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Sections. CoEoentratioii in Calif omia. 

Including only the developments of 1,000 h.p» an3 over, California 
has a total of 435,467 h.p,, of which 429,467 is conimerGial power. 
California is divided into four hydrographic basins, nan^ely, (J) the 
San Francisco Bay Basin, which begins in the northeastern part of 
the State and ' lies between the Coast Range an4 Sierra Nevada 
Mountains, extending as far south as the headwaters of tke San 
Joaquin River in the vicinity of Fresno and including the Sacramento 
and San Joaquin Valleys; (2) the North Pacific Basin, extending frpm 
the Coast Range Mountains to the Pacific coast and north from San 
Francisco to the State line arid thence into Oregon; (5f);the South 
^Pacific Basin, which embraces a strip along the Pacific coast from tlie 
vicinity of San Francisco southward to the State line; and (4) tlie 
Great Basin, embracing that portion of the State lying east of the 
Sierra Nevada Mountains and including nearly all the southern part 
of the State. In its entirety the Great Basui include^ the portion of 
California just described, practically all the State of Nevada, and 
portions oi Oregon, Utali, land Idaho. Only the power in California 
has been included in Table 9, Besides the four basins just described^ 
a small section of the extremie southeastern part of the State is in- 
eluded in the Colorado Basin. 

A surmnary of the developed water power, grouped by basins, is 
presented in Table 9. In this table the main streams in tlie San 
Fralicisco Bay Basin and Kern River in the Great Basin are shown 
separately.. 
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Table 9.— DEVELOPED WATE;R POWER IN CALIFORNU, BY ^ASIN§.A»D STJ^l^AMS, 
CLASSIFIED AS COMMERClAt OR WrANtTFActtmiN'G DE\'^1.0PilENTS. 

[Compiled from data collected by this Bureau.] 



Basin ai;id str^aQi. 



San Franciaoo Baj Basin: . . > 

FeAtbe* Rlvef 

lOiiof trlbotiirtM of the ^acratneMo . '. 

Sa^ ^oftq|ii:i ftlw <. - <v . . J . . . . M ->• • * . 

Mokelumne River 

Oreat Basin: 

KiornlUiQr ....;..:....:..'... 

Otkw tributa^ tp Qrea^ Basin-K- • - - 
North PaoUlc Basin: 4II tributaries . ^. . . 
South Padilc Basin: All tributaries ...... 

c\)loaul6RlTerB«attii:. 



Tbtal. 



' '} 



I I 



Commer- Manufac- 



claft. 



.^*- 



h.p, 
142.^3 

SS,t50 
. H3M 

3^,600 

46,3TO 

13,700 

21,830 

1,40Q 



429,467 



.miring. 



6.000 



'f- 



6,000 



— ^ - 

■Totat. s 



Kp* ■ 

148,593 
''55,lAi 

.37j500 

46,3ia 

ee^ai^ 

. i3.7oa 

' 2i,83Q 
' 1,400* 



435,467 



. » » InduOei fributBDrtca: '.■'■'" • ' 

^ p Ineiqdes all tribuiari^ except tbe^ Mok^Hmne.. / . . 

The abofve' table discloses the fact that 319,609 coinmercial /h. p,,' 
or more thato f 4 }>i^r^cent of the total devieloped commercial ^ower in 
the State, is <m the streatns centering in San Francisco Biiy ; 72,928 
h. p., or nearly 17 per cent of the total developed eommercial po\^*er 
of the State, is in' the Great Basin, thius plaieing more than 90 per 
cent of all the developed power of the State iii these two drainage 
basins. ; ' 

Six' nominally distinct corp(rf*ations, with their subsidiaries, con- 
trol approximately 94 per cent of the developed power in these two 
basins and over 86 per cent of all the developed power in the State, 
lliese companies and their holdings of developed power appear in 
the following statement : 

fi[on*p01«e^. 

Pacific Gas & Electric Co. ^ * 118,343 

Great Western Power Co. (owned by the Western Power Co.) ... 60, 000 

NortherA California Power Co. (Cons. ) , 46, 900 

Sierm & San Francisco Power Co 65, 500 

. Southern Oalifbrnia Edison Co 38,640 

Pacific Lights Power Corporation *. .-.- .^i..... j 45,400 

Total 374, 683 

The, four cor]>oratioixs .first named operate in all that portion of 
the S^te included in the Sacramento and San Joaquin Valleys; the 
la3t two^ namely, the Southern Catifomia Edison Co. aad the Pacific 
Light & Power Corporation, occupy a distinct field centering in Los 

1 The sanie indlvldiiaU vrho own a majorfty of tho stock of tM& company also control the San Joaquin 
ligbl 4r Fow«r CoipomlhMi^ "HiQ power of UU9 cDqoern te Inoluded with tk6 power of ttae Faoilitt Light 
4 Powsr Corporation. 
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Angeles. The first four also own more than 570,000 h. p., undeveloped, 
and the six companies together operate steam auxiliary plants with 
a total capacity of about 200,000 h. p. 

Particular significance attaches to the figures given in connection 
with the above corporations when account is taken of the fact that 
there is a particularly close relationship among the first three. This 
relationship centers in the Pacific Gas & Electric Co. An apparent 
relationship of the Southern California Edison Co. to the Pacific 
Gas & Electric Co. is estabUshed through the Great Western Power Co. 

Pacific Gas & Electric Co. and its subsidiary and related 
COMPANIES. — The Pacific Gas & Electric Co. was incorporated in 
Cahfomia in 1905 as a holding company to acquire the stocks of the 
San Francisco Gas & Electric Co. and the Cahfomia Gas & Electric 
Corporation. Among the corporations now controlled are the follow- 
ing: Cahfomia Gas & Electric Corporation, San Francisco Gas & Elec- 
tric Co., Calif omia Central Gas & Electric Co., Bay Counties Power 
Co., Valley Counties Power Co., Standard Electric Co. of California, 
South Yuba Water Co., Central California Electric Co., Oakland 
Gas, Light & Heat Co., Sacramento Electric, Gas & Railway Co., 
United Gas & Electric Co., Stockton Water Co., Yuba Electric 
Power Co., Nevada County Electric Power Co., Central Electric 
Railway Co., Blue Lakes Water Co. 

In the organization of the Pacific Gas & Electric Co. and the con- 
trolled subsidiaries above given there were absorbed a number of 
other corporations, mainly electric-Ught and gas companies. The 
capital securities of the Pacific Gas & Electric Co. (1911) consist of 
$19,272,500 common stock, $10,000,000 six per cent cumulative 
preferred stock, and a bonded debt of $48,209,000, making a total 
capital Uabihty of $77,481,500. The subsidiaries of this company 
own a number of gas and electric fighting properties, steam plants, 
etc., which have no water-power developments. Five of them 
operate hydroelectric plants. The portion of the outstanding 
capital UabiUties chargeable to the hydroelectric concerns consists 
of $11,110,000 common stock, $12,075,000 in bonds,' and $3,500,000 
representing the proportion of general overlying bonds appUcable 
to water-power concerns, making the total capital Uability on account 
of water-power developments $26,685,000. 

The subsidiaries of the Pacific Gas & Electric Co. have 11 hydro- 
electric plants, as follows: The Bay Counties Power Co. operates 3 
plants on the Yuba River or its tributaries; the Valley Counties 
Power Co. operates 2 plants on Feather River and Butte Creek; the 
Sacramento Electric, Gas & Railway Co. operates 1 plant on Amer- 
ican River; the Standard Electric Co. of California operates 1 plant 
on the Mokelumne River; the Central California Electric Co. operates 
4 plants on the South Yuba and Bear Rivers. 
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These five companies together, according to schedules furnished this 
Bureau, have a total developed wheel capacity rated at 118,343 h. p., 
as shown in the statement below: 

Horsepower. 

Bay Counties Power Co 27, 260 

Valley Counties Power Co 33, 500 

Sacramento Electric, Gas & Railway Co 6, 250 

Standaid Electric Co. of California 37, 500 

Central California Electric Co 13, 833 

Total 118, 343 

Besides the hydroelectric plants above enumerated, there are six 
power stations operated by steam and gas that are utilized as reserve 
plants and which have a rated capacity of about 90,000 h. p. The 
general manager of the parent company claims that they have un- 
developed water power capable of economical utilization exceeding 
100,000 h. p. The steam and gas power stations just mentioned are 
not operated by the same subsidiary companies that operate the 
hydroelectric plants, but since these subsidiaries are all o^^oied by 
the Pacific Gas & Electric Co. they form a part of the power resources 
of that corporation. 

In addition to the power owned by the subsidiaries of the Pacific 
Gas & Electric Co., as indicated in the above statement, it buys 
from the Great Western Power Co. 20,000 kilowatts delivered at 
Oakland; this is equivalent to about 26,600 electrical horsepower 
at Oakland. 

The Northern California Power Co. (Cons.) was incorporated in 
1908 and is a consolidation of the old Northern California Power 
Co. and its controlled companies. These controlled companies con- 
sisted of various electric light and power concerns operating in the 
northern part of the State. There is an evident close relationship 
between the Pacific Gas & Electric Co. and this company The Bank 
of California is its treasurer, and Frank B. Anderson, president of 
this bank, and Joseph S. Tobin, a director of the bank, are also 
directors of the Pacific Gas & Electric Co., and the latter company 
takes more than one-fifth (10,000 h. p.) of its power. This relation- 
ship of the Pacific Gas & Electric Co. and the Northern California 
Power Co. (Cons.) seems to warrant a further inclusion of 46,900 h. p. 
developed by the latter company but not all sold directly to the 
Pacific Gas & Electric Co. 

The foregoing facts indicate that the Pacific Gas & Electric Co. 
practically controls or exerts an important mfluence over developed 
water power as follows: 

Horsepower. 

Owned through eubsidiariea 118, 343 

Through affiliation with Northern California Power Co. (Cone.). 46, 900 
Purchases from Great Western Power Co 26, 600 

Total 191, 843 
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This pow«j: repres^ntg 60 per cent of q.11 the coname^cially deyeloped 
power in the San Fra^isco district, ajxd nearly 45 per cent of that 
in the entire State. 

Great Western Power Co. — ^This company was incorporated ia 
Califomifi^ in September, 1906, for the purpose of developing a hydro- 
electric plant. It succeeded the Golden State Power Co., the West- 
ern Power Co. of California, and the Eureka Hinii]tg Co* It cpntrols 
the California Electric Generating Co., which has a steam plant at 
Oakland. This is leased to the Great Western Powei; Co. The 
Great Western Power Co. has $27,500,000 capital stock outstanding, 
all of which is owned by the Western Power Co., a New Jersey cor- 
poration. , All the officers of the Western Powet Oo. are also officers 
of the Great Western Power Co. 

The property thus controlled consists 6t: ' ' . " 

(1) Water rights and more than 34,000 acre6 of land at rarious 
points on the north fork of Feather River in Butte iand Plumas 
Counties, Cal. This land includes a tract of 26,000 acres, known as 
Big Meadows, which is owned by the Great Western Pdwei^ Co'. It 
is of such topogi^aphical' formation as to pennit at comparatively 
smc^U cost a storage reservoir with an area of 40 square miles and a 
capacity oJF 65,000,000,000 cubic feet of water. Work on this storage 
project is uiider way; arid when completed it wfll greatly 'inrcrease 
the power possibilities of the plant. . > 

(2) A hydroelectric plant at Big Bend in Plumas County With a 
rated wheel capacity of 60,000 h. p. installed or being installed; in 
addition, it owns at least 300,000 undeveloped horsepower.' 

(3) A double, three-phase circuit, steel-tower transmission line 
165 miles in lengthy delivering power from Big Bend to Sacramento, 
Oakland, and intermediate points. 

(4) Axx electric steam generating plant with a rated capacity of 
15,000 h. p. on the water front ^t Oakland. . , 

The Great Western Power Co. has a- contract to deliver 26,6P0 
electrical horsepower to the Pacific Gas & Electric Co. at Oakla^nd. 
There is thus establislxed a substantial relationship betweien these two 
corporations. The general manager of the Great Western. Po^er Co. 
is also a director in the Southern California Edison Co. . 

Southern California Edison Co. — ^The Southern Calilonua 
Edison Co. was incorporated in 1909 as successor to the* ZJdison 
Electric Col of Loa Angeles. The latter company at the time. of its 
organization acquired all the assets of seven corporations operating 
light and power plants, and in 1903 it acquired the proparty of eight 
other corporations producing power, gas, and electric light, and oper- 
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ating street wlwayq, TJu^ variolic wat)er'-j)pwei! devolopDOieat. com-r 
panies subsidiary to the Southern California Edisoxi Co. haVe seven 
phaxtBf ^tb ja wheel capacity of SS^&iO h.. p., and auxJiiary stieam 
plants genieTating 16,700 h. p.. 

The Paoifio L^oht & Powjcr CQjtpoRATioK.r— This xjompajay waa 
inoorporftled ia 1902 a3 the Pacific lAghi & Power Co., to succeed the 
San Gabriel E3^ctric C<>,^.and waa reincorporated under its puiesent 
name iu January, 1910.. The Pacific Light & Power Cojrporation. ia 
eontrolled through etock ownership by the Lob lAtOgeles Railway Cor- 
poration.*. Itowna-dirdetly 24^50 Ix. )p.. Pacific Light & Powei: 
intereate con,trol the Saa Jk^uin Li^ht & Powter Corporation, with 
20,450 h, p.. The Pacific L^t.& Power Corptoration interests thus 
control 45,400 developed horsepower^ It has steam auxiliary plants 
rated at 33,400 h. p» Tbia company .operates in the same general 
territoxy as tjhe 8<yutibkem Cialifomia JBdiaon Co. . . • . , >: 

&mmA»Y Qv BvnweNOB AS ao bei^atipi^wip op t^e Paoifio G^ls 
& Electric Co. to oTOi^a Caletorwia i»pw£R ooHPANifis.'-TThe 
facts above eixumer^ted make itclfiiar that thei irelationship between 
the. Pacific Gas.{& S}ectinic> Co^and the: Northern California Power 
Co. (Cons.) is close; and^ that there; is through ithe purchase aad. sale 
of power an aiQUiation ibetween thet P^ific Gas & Electric. Co.. and the 
Weatera: Power Co. (which owns the Great Weatem ; Pbwer . Co.). 
The relationship beitween the Great Western PoWet Co, and the 
Southern California Ediseni Co.^ operating in the. southern ipart of 
the State, daaay :not be suffieiei^tly close^t^ warrant the conclusion 
that theJ* i$ % general commnnity of interests among the four com* 
panies. It is not at present, perhaps, of special importance whether 
or not the. northern group of. corporations is closely related to either 
of the two companies operating in the southern part of the State. 
The two groups occupy entirely separate fields and each, for the 
present ^at le^t, has ample markets for its power^ The power markets 
of the northern group <jenter around Sw Francisco and tluose of the 
two concerns in the south center laround Los Angeles* 

MONOFOI'ISTIO POSITION OF THE PACIFIC Ga8i & ElBCTBIC Co.^ — It 

will be recalled that the Pacific G$s & Electiic Co. controls directly 
or influences nearly 200,000 h- p->. developed and under construction^ 
and at least 100,000 h« p. undeveloped. But as large as these hold- 
ings are, that alone does Jiot by any means give this company a 
monopoly of the water power in the territory served* There is 
undoubtedly a vast volume of. imdeveloped power in this region that 
is not owned by it. Tliis lack of owner-ship of practically all the 
power in the territory where it operates has not, however, prevented 

1 H. £. HuDtiogton fe sola owner ol ti\^ Lo» Angqles Railway Corporatioi^ <£Iec. Wwld, ^ov. 31, 

1910.) 
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the Pacific Gas & Electric Co. from establishing a fairly eflFective 
monopolistic market condition. 

The operations of this company and its subsidiaries cover the north 
central portion of California for about 225 miles from north to south 
and 125 miles from east to west. This territory embraces at least 
30 counties, containing about 38,000 square miles. San Francisco, 
the largest city in the State, Sacramento, and other important cities 
are in this territory. More than two-thirds of all the people in the 
State are in this territory; more than 46 per cent of all the capital 
invested in manufacturing enterprises in the State in 1905 was in 
seven cities reached by its transmission lines; it owns the street rail- 
ways of Sacramento and suburbs and the electric-light distributing 
systems in more than 40 cities and towns. 

The Pacific Gas & Electric Co. serves more than 200 communities 
with one or more of its products; it supplies light direct to 82 of those 
communities. It has more than 56,000 light and power customers, 
besides siippljdng more than 12,000 street lamps. 

In San Francisco, the company supplies all the lights and nearly 
all the power except that used by the street railways, and in fact it sells 
some power to the United Railroads of San Francisco. It sells 
power to the street railroads of Oakland; to the North Shore Rail- 
way Co.; Petaluma & Santa Rosa Railway Co.; Vallejo, Benicia & 
Napa Valley Railway Co.; Northern Electric Railway Co.; Sacra- 
mento Electric, Gas & Railway Co., which it owns; Stockton Railway 
Co.; Peninsular Railway; San Jose & Santa Clara County Railway 
Co.; San Jose Railway Co.; San Francisco, Oakland & San Jose 
Railway Co.; and Presidio & Ferries Railway Co. It owns gas plants 
supplying the entire city of San Francisco and at least 17 other 
cities and towns. 

In every city or town entered by its transmission lines the com- 
pany is already serving, or is in a position to serve, manufacturers 
with power. Since it already owns such a large number of electric- 
light distributing plants and gas plants in the most important cities 
in the territory covered, and has contracts with lighting companies 
or municipalities in other places, besides supplying power to 12 rail- 
way companies, just named, one of wliich it owns, it is readily seen 
that, whether or not it now owns or should hereafter acquire all 
the water power in this territory, its hold upon the markets is sufiS- 
cient to give it a monopolistic position. Even in the future it will 
still occupy a very strong position for the reason that its develop- 
ments and its undeveloped water powers occupy the most advan- 
tageous positions, and the developments that may be made in the 
future by other companies will unquestionably involve greater cost 
and will therefore place them at a disadvantage. 
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In a letter addressed to a bankmg firm in May, 1909, the vice 
president and general manager of the Pacific Gas & Electric Co^ said 

The Company serves its territory practically without compe- 
tition. It owns the distributing systems in the principal centers 
of population, and as its service is adequate, and its rates low, 
there is no incentive for other companies to undergo the heavy 
expense of duplicating the distributing systems with a view of 
offering competition. 

Tliis strong foothold in the markets within the territory served by 
this company is probably its chief element of strength. 

In its report for the year ending December 31, 1910, the company 
gives the following particulars as to its power and irrigation systems: 

Water storage: For power, 1,173,768,000 cubic feet; for irrigation, 

2,362,646,550 cubic feet; total cubic feet 3, 536,414, 550 

Ditches and flumes: For power, 174 miles; for irrigation, 381.4 miles; 

total miles 555. 4 

Pipe lines for power, 25 in all; total length, feet 66, 721 

Water wheels for power, 46 in all; total capacity, horsepower * 117, 150 

Generators: 30 impulse wheel-driven, 77,132 h. p.; 8 hydroturbine- 
driven, 16,420 h. p. ; 13 steam turbo and reciprocating, 53,349 h. p. ; 

total 51; total capacity, horsepower 146, 901 

Substations on transmission lines, number, 178; capacity in transform- 
ers, horsepower .* 206, 025 

Trunk power lines operating at 60,000 volts; total miles *. 1, 096 

Distributing lines in all territories, operating under 60,000 volts, miles. 1, 794 

Street lights in cities and towns: Electric arcs and incandescents, 
16,261; gas (Welsbach), 5,499; total number 21, 760 

Opposite page 106 is a map of Calif omia which shows the developed 
water power and transmission lines of the principal hydroelectric 
concerns operating in the State. This map shows that the Pacific Gas 
& Electric Co. occupies almost alone all that populous and prosperous 
region of the Sacramento and San Joaquin Valleys centering in San 
Francisco. The only important hydroelectric company in this sec- 
tion of the State that is not connected in some way with the Pacific 
Gas & Electric Co. is the Sierra & San Francisco Power Co. This 
company is controlled by the Railroads & Power Development Co., 
which is controlled by the United Railways Investment Co. of San 
Francisco. Practically all its power is used in the operation of street 
railways in San Francisco, and it is, therefore, not a competitor of the 
Pacific Gas & Electric Co. In the southern portion of the State, as 
will be seen from the map, are located the Southern California Edison 
Co. and the Pacific Light & Power Corporation, both centering in Los 
Angeles. The former, as already stated above,' has a director who 
is aJso general manager of the Great Western Power Co., which sells 

1 This flgnre is 1,108 h. p. less than the power given this company in the tables prepared lh>m the schedules 
furnished the Bureao. The discrepancy is unimportant. 
>Seep.lQ2. 
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ft large proportion of itd poWer to th^ Pacific Gas & Electrio 
Its field of operations, however, is so distinct from that of the PH 
Gas & Electrie Co. that it can liot be considered in any impoti 
sense OS' a probable coinperti tor. t 

The map shows that the transmission' lines of the F^acific Ol 
Electric Coi do not enter any city or town that is reached by the' 
of the Southern California Edison Co., or of th^ Paxjific ligj 
Power Corporation. The water-power developments in the vi< 
of S^resno that are controlled by the Pacific light & Power C( 
ration through the San Joaquin light & Power Corporation hi 
transmission line to Fresno, in which city the Pacific Gas & EI1< 
Co. owns and operates a gas plant. At this point the Pacific 
Electric Co. might naturally compete with the Pacific Light & P^ 
Corporation in the sale of power. The transmission lines of the h 
company are extended north of Fresno some 85 miles, to Ma< 
which is approximately 50 miles from the most southerly 
reached by the transmiasion lines of the Paeifi^c Gas & Electric Co] 
Newman. • 

The Sierra Pacific Electric Co. has developments on the east 
of the mountains not far from the territory occupied by the Pa( 
Gas & Electric Co., but practically all of this power is sold in 
State of Nevada. Farther south the Nevada-California Power 
at Bishop, has considerable development, but all of this power 
likewise sold in the State Of Nevada and does not come into comi 
tition with any of the companies operating in California. 

Section 3. Concentration in Waslungton. 

The total developed power in the St;ate of. Washington, as sliow| 
ip. Table 8, pfige 81, is 300,510 lu p. This places Washington thin| 
in .rank anxpng the States, as to developed water power, being ex^ 
ceeded only by CaJifornia and New York. i 

For convenience and deamess in this discussion the Sta4;e is divideJ 
ia^o three sections, najaaely, the Puget Sound region, the Sppkanq 
region, and that. portion of the State vdrained by the Cplumbia Rivc^ij 
and its tributaries^ not including the Spokane River. The devek)pe<| 
water power in ea^h of these, three, regions: i? sho\4T?..in the following 
statement: . • - , \ 

Commerclai j' 
hoaaptfwor. ii 

J\iget Sound region,; , ^-., 134,700 r\ 

Spokane region: Spokane River. ,. j. .....-,.,. - - 145, 000 ^ 

Columbia River region: Tributaries other tbaii Spokane River. 20, 810 

Total --. 3pa,510 i' 

From the foregoing statement it may be seen tliat of the power 
developed and under construction in the State, 134,700 h. p., oi* 
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fthnodt 45'{>^r cent of the total of such power in the Btate^ is in the 
Puget Sound region; 145,000 h: p., or approximately 48 per cent, 
is b the Spokane^ r^ion, and tlie remainder, about 7 p^ dent, ie in 
the Columbia River region. 

Opposite piage 1 12 is a Map dh6wtng th6 developed vater power in 
Wasliington and the territory covered by the transmission lines of 
each power own«P: - It will be seen from this map that the vicinities 
of Seattle and Taeoma, Spokane, Bind Wd.lla Walla are the only 
sections of the State havii^'any considerable service from' developed 
water power. 

PtteWT Sound mjghon.— This region embraces that portion of the 
State west of the Cascade Mountains and includes Seattle and Tacoma, 
two of the largest cities in the State, besides other important towns* 
The greatest industrial development of the State is in this region. 
The total water power, developed and under construction, in this 
section, as previously shown, is 134,700 h. p. The ownership or 
control of this power is shown in tlie following statement: 

Horsepower. 

Pacific Coast Power Co 77,000 

City of Tacoma 32,000 

aty of Seattle 20, 800 

Whatcom County Railway A Lif^ht Co 3, 300 

Olympia Light A Power Co 1, 600 

Total 134,700 

Besides the above power, developed and under construction, the 
Pacific Coast Power Co. and the City of Seattle, respectively, own 
53,000 h. p. and 14,200 h. p., undeveloped. A striking fact brought 
out by. the above statement is the ownership of 52,800 h. p., devel- 
oped and being developed, by the cities of Seattle and Tacoma. This 
is more than 39 per cent of the total power, developed and under 
construction, in this region. The details of city-owned power are 
discussed elsewhere. (See p. 196.) 

Voxijic Coast Power Co. — ^By far the most important owner of 
developed power in the Puget Sound region is the Pacific Coast Power 
Co., vrtth 77,000 h. p., or 57 per cent of all the power, developed and 
under conatruction, in this section of the State. This company is 
under the management of Stone & Webster Management Association,^ 
which also manages the Whatcom County Railway & Light Co. 
These two companies have the same president and practically the 
same officers throughout. The Whatcom County R^dlway & Light 
Co. has 8^300 h. p., developed, and in tbis discussion this power is 
included witb that of the Pacific Coa^t Power Co* 

The Pacific Coast Poww Co. controls 27,000 h. p. direct; 20,000 
h. p. through the P^get Sound Power Co., a subsidiary; 30,000 h. p. 

' For deUda of the properties managed by the Stoned Webster Management Association ^see sec. 3, p. 163. 



108 



WATEB-POWER DEVELOPMENT IN THE UNITED STATES. 



through the Seattle-Tacoma Power Co., more than 72 per cent of 
whose common stock it owns; and 3,300 h. p. through the Whatcom 
County Railway & Light Co. There is thus embraced in this single 
management and practically the same ownership 80,300 h. p.^ or 60 
per cent of all the power, developed and under construction, in this 
region. 

The Pacific Coast Power Co. controls most of its subsidiary corpora- 
tions through the Seattle Electric Co.; the Seattle Electric Co. con- 
trols the Puget Sound Power Co., the Seattle-Everett Traction Co., 
and the Seattle Railway. The Seattle-Everett Traction Co. controls 
the Puget Sound International Railway & Power Co., which leases 
the Everett Railway, Light & Water Co. This corporate relationship 
is shown graphically below. 

CORPORATIONS CONTROLLED BY OR AFFILIATED WITH THE PACIFIC COAST 

POWER CO. 
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Puget Sound Power Co. (20,000 h. p.). 



Seattle-Everett Traction Co. 



Puget Sound International Railway & Power Co. 



Everett Rallwav, Light & Water Co. (Leased by P. S. I. Rj. & 

P. Co.) 



Seattle Railwav 



! Seattle-Tacoma Power Co. (30,000 h. n.). (Over 72 per cent of 
the common stock owned by Pacific Coast Power Co.) 



Whatcom Coanty Railway & Light Co. (3,300 h. p.). (Affiliated 
tlirough officers and management.) 



Control. 

Lease. 

Affiliation. 



The position of the Pacific Coast Power Co. is probably not as 
strong as that of some other water-power companies similarly situ- 
ated. This is due to the fact that the two principal cities in this 
region own large water powers that are being developed for public 
use. Its position, however, is very strong. It controls 80,300 h. p., 
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deyeloped and under construction, and 58,000 h. p., undeveloped, and 
it also controls many of the mxuiicipal public-service corporations in 
the cities and towns reached by its transmission lines. 

The Puget Sound Power Co. generates power for distribution in 
Seattle and Tacoma and intermediate points. It seUs power to the 
Pacific Coast Power Co., the Seattle Electric Co., and the Puget Sound 
Electric Railway and lights the town of Orting, Wash. 

The companies controlled by the Pacific Coast Power Co. do the 
street railway business of Seattle, Everett, and Lowell; they have 
interurban electric railway lines connecting Seattle, Ballard, and West 
Seattle; they own and operate a line from Seattle to Everett, a dis- 
tance of more than 30 miles, and they operate a line from Everett 
to Snohomish. 

They supply electric light to Ballard, Everett, Lowell, and Maiys- 
ville, and do a greater portion of the conmiercial lighting business in 
Seattle. 

The SeatUe-Tacoma Power Co., which is controlled by the Pacific 
Coast Power Co., does a general lighting and power business in Tacoma, 
Seattle, Everett, and other smaller towns. The Whatcom County 
Railway & Light Co. does the entire electric railway, light, and 
power business of Bellingham. 

The market position of the Pacific Coast Power Co., through its 
directly controlled and affiliated corporations, is veiy strong, notwith- 
standing the fact that two of the principal cities are constructing 
hydroelectric plants for the purpose of supplying light to the munici- 
palities. The industrial development already made and being made 
in this region, is sufficient to furnish a market for all the water power 
that is now developed, and probably much more. This strong market 
position is made still stronger, however, by virtue of the fact that the 
Stone & Webster management of these power companies and their 
subsidiary and affiliated publicHservice corporations also extends its 
influence to other public-^service corporations in this territory that 
have no water power. For example, the Stone & Webster Manage- 
ment Association manages the Puget Sound Electric Railway, which 
controls the Tacoma Railway & Power Co. These two companies do 
the entire electric railway and a portion of the electric power business 
of Tacoma. The Pacific Traction Co., another subsidiary of the 
Pugtt Sound Electric Railway, owns an electric railroad between 
Tacoma and American Lake, with branches to South Tacoma and to 
the State Asylum for the Lisane. The Pacific Traction Co. buys its 
power from the Seattle-Tacoma Power Co. There is thus placed 
under single control, directly and indirectly, through the Stone & 
Webster Management Association, practically all the public utilities 
ui the principal cities of the Puget Sound region. This strong market 



110 WATEBrPOWEB DEVELOPMENT IS THE UNITED 8TATE8. 

position of the Pacific Coast Power Co., together with its already large 
developed water powers, gives it an enormous advantage over any 
possible future competitor. 

Spokane region. — All the water power, developed and tmder 
construction, in the vicinity of Spokane is owned by two companies 
which, together, have 145,000 h. p., developed. Tlie map opposite 
page 112 shows the power sites and transmission lines of these com- 
panies. The ownership of the power, developed and imder con- 
struction, in this region is as foUows: 

Hocsepowvr* 

Waahington Water Power Co 133,000 

Spokane & Inland Empire Railroad 12, 000 

The Washington Water Power Co. also owns 18,000 h. p., developed, 
at Post Falls, Idaho, and it has 24,000 h. p., undeveloped, on the 
Spokane River in Washington. 

Waahington Water Power Oo. — This company has four power sites, 
developed and under construction, namely, three in Waahington, 
with 133,000 h. p., and one in Idaho, 20 mUes east of Spokane, with 
18,000 h. p., or a total of 151,000 h. p. One of its developments, 
rated at 13,000 h. p., is within the city limits of Spokane. It also 
has a steam plant in Spokane, with a capacity of 19,000 h. p. 

The company owns and operates most of the street railways of 
Spokane, besides interurban lines which, together, have more than 
100 miles of track. The company furnishes all the electric current 
for lighting and power in Spokane. It has more than 530 miles of 
long-distance transmission lines and furnishes light and power in the 
Coeur d'Alene mining district and also in the Palouse, Pend d'Qreille, 
and Big Bend districts, all in Idaho. Transmission lines are projected 
for about 100 miles west of Spokane, and an equal distance east and 
south of that city. 

SpoJcane <Sc Ivlani Empire Railroad. — ^This is a holding and 
operating company and owns all the stock of the Spokane Traction 
Co., the Coeiu: d'Alene & Spokane Railway Co. (Ltd.), the Spokane 
Terminal Co., the Spokane & Inland Railway Co., and the Spokane 
Power Development Co. Its developed water power consists of 12,000 
h. p., at a site on the Spokane River, 13 miles below the city of 
Spokane. 

The Spokane & Inland Empire Railroad operates an interurban 
railway from Spokane to Coeur d'Alene and Hayden Lake, Idaho, 
and one from Spokane to Spring Valley Junction, where the line 
divides, with one branch running to Colfax, Wash., and the other to 
Moscow, Idaho. The company operates 45 miles of track in the city 
of Spokane, which, with the interurban lines above named, gives it a 
total trackage of more than 214 miles of main line. It has a municipal 
lighting franchise in Spokane. 
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The Spokane & Inland Empire Railroad does a general railroad 
business. It carries passengers, freight, and mail and makes con- 
nections with the Great Northern and other railroads .entering its 
territory. The electric power generated by the company is not 
sufficient to operate all its trains and it employs six steam locomo^ 
tives. 

While the Washington Water Power Co. and the Spokane & 
Inland Empire Railroad operate in the same territory, there does not 
appear to be any considerable conflict of interest. The former com- 
pany, as appears from the above, seems to be primarily engaged in 
the operation of street-railway systems and the selling of light and 
power. The Spokane & Inland Empire Railroad apparently uses 
most, if not all, of its power in the operation of its railroad lines. 

Columbia Riyeb begion. — Outside of the development in the 
vicinity of Spokane there is only 20,810 h. p. developed on the Col- 
umbia River and its tributaries. This power is owned by the Great 
Northern Railway, the American Power & Light Co., and Wenatchee 
Valley Gas & Electric Co., with 8,000 h. p., 8,080 h. p., and 4,730 h. p., 
respectively. 

The Great Northern Railway development is in the vicinity of 
Leavenworth, with a transmission line to the vicinity of Wellington. 

The American Power cfc lAgJU Co. — The American Power & light 
Co. was organized in 1909 as a holding company to acquire light, heat, 
and power companies in the western part of the United States. It 
was organized by the Electric Bond & Share Co. (a General Electric 
subsidiary) and is controlled by interests identified with that com- 
pany. At the time of its organization it acquired a controlling 
interest in the Edison light & Power Co., and the Gas & Electric 
Appliance Co. of Wichita, Kans. It acquired also the Home Light, 
Heat & Power Co. of Frontenac and Pittsburg, Kans. These Kansas 
companies have since been consolidated into the Kansas Gas & 
Electric Co. At the same time the American Power & light Co. 
acquired the stock of the Astoria Electric Co. of Astoria, Greg., and 
all the common stock of the Portland Gas & Coke Co., the latter 
company controlling the Portland Gas Co., of Portland, Greg. 

The American Power & Light Co. controls the Pacific Power & 
light Co., through stock ownership. The latter company was 
incorporated in 1910, and took over the gas properties in Walla Walla 
and North Yakima, Wash.; Lewiston, Idaho; and Astoria and 
Pendleton, Greg. It also took over the holdings of the Northwestern 
Corporation of Philadelphia and the power and lighting system for- 
merly owned by the Wasco Warehouse & Milling Co., and thus acquired 
a water-power generating plant on the White River, in Oregon, and 
one on the Naches River and another on the Walla WaUa River, in 
Washington. It later acquired the properties of the Hanford 
Irrigation & Power Co. in Washington. 
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The deyeloped water power of the American Power & light Co. 
(owned through the control of the Pacific Power & Light Co.) consists 
of four developments of 7,760 h. p. in Oregon and three in Washing- 
ton of 8,080 h. p., or a total of 15,840 h. p. The locations of the 
power sites and transmission lines in Washington are shown on the 
map. 

In Washington this company, through subsidiaries, operates gas 
plants at Walla Walla and North Yakima, and the street railways 
in Walla Walla and an interurban railroad from Walla Walla, Wash., 
to Milton, Oreg. Altogether it has 30 miles of main track. The 
company also owns and operates waterworks in North Yakima and 
at Kennewick and Pasco. 

The American Power & Light Co. is closely affiliated with the 
Washington Water Power Co. As already stated, the American 
Power & Light Co. is controlled by the General Electric interests 
through the Electric Bond & Share Co. There is still further affili- 
ation between these two companies by virtue of a contract for the 
interchange of power. Under this contract the surplus power gener- 
ated by either of these companies can be taken by the other. It is 
expected that the amount of power which may thus ultimately be 
interchanged will not be less than 8,000 h. p. The contract provides 
for the construction of a transmission line between Pasco and Lind,; 
which will connect the system of the American Power & Light Co«' 
with that of the Washington Water Power Co. By reference to tha 
map of Washington, opposite this page, it will be seen that the con^ 
nection of the transmission lines of these companies will place them 
in a very strong position in all that region embracing the Yakima 
Valley and northeastwardly to Spokane. 

Section 4. Concentratioii in Xontana. 

In Montana there is 139,260 h. p., developed or being developed. 
Montana ranks fifth among the States in commercial water power 
developed and under construction. 

Practically all the water power developed and under construction 
in Montana is controlled by two companies, namely, the Butte Elec- 
tric & Power Co. and the United Missouri River Power Co., with 
69,260 h. p. and 65,000 h. p. respectively. The location of the power 
sites and the transmission lines of these companies is shown on the J 
map opposite page 114. 

Butte Electric & Power Co. — This company was incorporated 
in New Jersey in 1901. Its outstanding capital liabilities consist of 
$1,000,000 preferred stock, $4,000,000 common, and about $5,000,000 
bonds. It controls the Madison River Power Co. ; Billings & Eastern 
Montana Power Co.; Montana Power Transmission Co.; Phoenix 
Electric Co.; Livingston Water Power Co.; Gallatin Light, Power 
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& Railway Co.; and Butte Gas light & Fuel Co.; and it owns half the 
stock of the Great Falls Water Power & Townsite Co.* The Butte 
Electric Co. and its constituent companies have water power, devel- 
oped and under construction, to the amount of 24,900 h. p., and the 
Great Falls Water Power & Townsite Co. has 44,360 h. p., thus plac- 
ing imder Butte Electric control 69,260 h. p. A detailed statement 
of the water power, developed and under construction, thus controlled, 
follows: 

Horsepower. 

Gieat Falls Water Power A Townsite Co., at Great FallB 44, 360 

Madison River Power Co., at Madison Canyon 15,000 

Montana Power TransnuBsion Co., at Big Hole 4, 000 

Billings & Eastern Mcmtana Power Co., at Billings 2, 000 

livingston Water Power Co., at Livingston 2, 000 

Great Falls Electric & Street Railway, at Great Falls 1, 000 

Development near Whitehall 900 . 

Total 69,260 

Besides the power developed and under construction these com- 
panies own undeveloped water power estimated at 97,600 h. p. 
They also have steam plants with an aggregate capacity of 4,400 
h. p. The Butte Electric & Power Co. is not only the largest owner 
(including the Great Falls power) of water power in the State, but 
it has a foothold in the best markets in the State and actually owns 
a number of the electric distributing plants and other public-service 
corporations. It carries on a gas, electric-light, and steam-heating 
business in Butte, and distributes electric light in the suburbs of that 
city; it owns the street-railway and the electric-light distributing 
system throughout Great Falls and suburbs; it also owns the electric- 
light distributing systems of Bozeman, Billings, and Livingston, and 
1 7 miles of interurban electric railway connecting Bozeman with the 
State Agricultural College. 

The IJNrrED Missoubi Riveb Power Co. — ^This company has 
water power developed and under construction to the amount of 
65,000 h. p., including the properties of the Helena Power Transmis- 
sion Co., at Hauser Lake; the Missouri River Power Co., at Kenyon; 
and the Capital City Power Co., at Holter. It has a steam plant at 
Butte, with a capacity of 6,000 h. p. The operations of this company 
extend particularly into the mining and smelting districts ; it trans- 
mits power to Anaconda, Helena, Butte, and several other towns and 
mining camps ; and it rents power through the Missouri River Power 
Co. to the Helena Light & Railway Co., which does the entire street- 
railway, electric-light, and gas business of Helena. 

Monopolistic position op the Butte Electbio & Power Co. 
AND THE United Missouri River Power Co. — ^These two companies 

1 This company was very recently separated into two corporattons; one of them, the Great Falls Power 
OOh took over the water power, and the other took the townsite property. 
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together dominate the power situation in Montana. It will be seen 
from the map of Montana that the transmission lines of these two 
companies, extending from Butte, are parallel and very close together. 
It is noticeable, however, that the transmission line of the Butte 
Electric Co. does not enter the city of Helena at all. In Butte, the 
Butte Electric does an electric-light and steam-heating business, 
while the United Missouri River Power Co. appears to have the power 
business among the mines in that vicinity. 

These two companies, as will be seen from the map, operate in the 
industrial centers of the State and, speaking generally, in the most 
populous counties. Ten counties embraced either in the operations 
of these companies or within easy reach of them contain about 45 
per cent of the total population of the State. 

While there is an abundance of undeveloped water power within 
transmission distance of the territory covered by these two companies, 
independent development would be at a disadvantage because the 
markets for power are now in control of the Butte Electric and 
United Missouri River companies. The Butte Electric now has an 
unbroken chain of transmission lines from Great Falls southerly to 
Butte and Anaconda, and thence easterly to Billings, a total distance 
of about 350 miles. 

Section 6. Concentration in Colorado. 

Table 8, page 67, gives the total power developed and under con- 
struction in Colorado as 69,690 h. p. The developed commercial 
power by streams is shown in the following statement; there are no 
manufacturing developments of 1,000 h. p. or more. 

Oommeielal 
hozBepowsr. 

Arkansas River, including tributarieB 4, 840 

San Juan River, including tributaries 8, 000 

Grand River, including tributaries 34,050 

South Platte River, including tributaries 22, 800 

Total 69,690 

The above table shows that 56,850 h. p., or about 80 per cent of all 
the power developed and under construction in the State, is on the 
Grand and South Platte Rivers, or their tributaries. Table 8, page 
67, shows that 39,000 h. p. of the developed power on these streams 
is owned by the Central Colorado Power Co. This company practi- 
cally dominates the power situation in the State. 

Central Colorado Power Co. — ^This company was incorporated 
in Colorado in 1906. On December 31, 1910, its capital liabilities 
amounted to $34,306,950, consisting of $15,000,000 conmion stock, 
$7,500,000 preferred stock, and $11,806,950 in bonds. It owns all 
the stock of Leadville Light & Power Co., and it has a very advan- 
tageous contract with the United Hydro-Electric Co., which is dis- 
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cussed heoreafter. The San Juan Water & Power Co. is also practi- 
cally under its control through common officers and directors. 

TFafer-2>ower Tpropertiies. — ^The water-power properties of the Central 
Colorado Power Co. consist of 39,000 h. p. developed and under 
construction^ and 50,000 undeveloped. This developed power is 
all on the Grand River, and on Boulder Creek, a tributary of the 
South Platte. The developed power on each of these streams and 
the percentage of it owned by the Central Colorado Power Co. is 
shown in the following statement: 



Total 
honopower. 



Owned by 

Central 

Colorado 

Power Co. 



Peroent. 



QiandRiTer 

Soath Platte RiTer 

TotaL 



34,060 
22,800 



18,000 
21,000 



63 
92 



50,860 



89,000 



09 



From this statement it is seen that all the power developed and 
under construction on the South Platte River, except 1,800 h. p., is 
owned by the Central Colorado. This 1,800 h. p. is owned by the 
United Hydro-Electric Co., which is an ally. Of the 16,050 h. p. 
developed and under construction on the Grand River and owned by 
others than the Central Colorado Power Co., 9,450 h. p. is owned by 
the Telluride Power Co., in the southwestern part of the State; 5,000 
h. p. is being developed by the Commonwealth Power & Electric Co., 
near Elremmling; and 1,600 h. p. is owned by the Summit County 
Power Co., at Dillon. A map opposite page 116 shows the wat^ 
powers in Colorado, developed and under construction, and the teni- 
toiy covered by transmission lines. 

From this map it will be seen that the operations of the Central 
Colorado Power Co. cover the central portion of the State; the other 
owners of power in this region, that have been enumerated above, 
can scarcely be considered competitors. The United Hydro-Electric 
Co. has only 1,800 h. p. developed. It has distributing lines in the 
vicinity of Georgetown, Idaho Springs, and Central City, and reaches 
the important mining camps in Clear Creek and Gilpin Counties. 
The United company is under contract to take all the additional 
power required by it from the Central Colorado, and to push the sale 
of power in its territory. In speaking of the advantages of this con- 
tract in 1908 the general manager of the Central Colorado Power Co. 

said: 

This arrangement not only secures this company an important 
power customer,^ but relieves it of the large investment K)r sub- 
stations and a distributing system in the territory now occupied 
by the United company. It idso gives to this company the bene- 
fit of the active cooperation of very capable men, fmly acquainted 
with all the local conditions. 
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The United Hydro-Electric Co. is thus not a competitor, but a 
valuable ally. 

The Commonwealth Power & Electric Co., which is developing a 
site near Kremmling, is in Central Colorado territory and very near 
a lai^e undeveloped site of that concern. It is not yet a competitor 
of the Central Colorado Power Co. and there is no evidence in posses- 
sion of this Bureau that it will be. 

The Summit County Power Co. has only 1,600 h. p. and is too small 
to be taken into account as a competitor. The Telluride Power Co.* 
operates in a separate and considerably distant portion of the State, 
and is not a competitor. The San Juan Water & Power Co. is veiy 
closely affiliated with, if not entirely controlled by, the same interests 
that control the Central Colorado Power Co. ; S. Z. Mitchell is vice 
president of the Central Colorado Power Co. and a director in the San 
Juan, and J. R. McKee is a director in both companies. The only 
other developments in the State are in the vicinity of Colorado Springs 
and Cripple Creek. The Colorado Springs Light, Heat & Power Co. 
has 3,000 h. p. developed at Pikes Peak, and transmits power to Colo- 
rado Springs, where it operates all the lighting companies. The 
Pueblo & Suburban Traction & Lighting Co. has a 1,840 h. p. devel- 
opment near Victor, where power is supplied to Cripple Creek, and 
where it operates a lighting plant. It controls the street-railway and 
lighting business of Pueblo. These two companies are outside the 
present operating territory of the Central Colorado Power Co. 

This ownership of developed water power does not fully measure 
the power resources of the Central Colorado Power Co. It has at 
least 50,000 h. p. of undeveloped water power. In describing the 
strong position of the company as an owner of water power, the 
general manager in 1908 said: 

A large quantity of hydrographic and other data has been col- 
lected by the engineering department and tabulated and 
analyzed, and this work wUlbe carried on actively in the future. 
This information will be of the greatest value to the Companv, 
not only in affording data as to the water-powers owned by the 
Company, but as indicating what additional water j^awera are avail- 
aJ>le when occasion arises for increasing the generating capacity, and 
whaiit might he possible jor others to do with such other water powers 
in competition with this Company} The Company already owns 
water powers in addition to those above referred to,' and has 
options on others which may prove of value in the future. 

This Bureau has no exact information as to the options alluded to 
in the above excerpt. Evidently the general manager of the company 
regards it as dominating the water-power situation in the State. 

* For a deacription of all the operations of the Telluride Power Co., see p. 173. 

* Italics by Bureau. 

I Tbis prohftbly refers to the 50,000 h. p. undeveloped that has been rofefred to in the provions diaoassion. 
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Market poeitUm of the Central Oohrado Power Co. — As strong as is 
the position of this company, as indicated by its ownership of power 
and its strategic location, its dominant position is vastly strengthened 
by virtue of the markets reached by it. The map shows that 
the present transmission lines of this company extend from the 
development near Qlenwood Springs to Denver, where another trans- 
mission line comes from their development on Boulder Creek. As 
already stated, it has a contract to supply power to the United Hydro- 
Electric Co., which company suppUes all the power in Georgetown, 
Idaho Springs, Central City, and vicinity. The Denver Gas & Electric 
Co., which operates a lighting plant in the city of Denver, purchases a 
large volume of power from the Central Colorado Power Co. ; and the 
Northern Colorado Power Co., which has a steam plant of 12,000 h. p. 
capacity at Lafayette, also purchases power from the Central Colorado. 
This company thus has for its customers the principal light and power 
distributing concerns in the territoiy reached by its lines. Its present 
developments, together with its imdeveloped sites, are within econom- 
ical transmission distance of Pueblo, and numerous other prosperous 
conmiunities. The possible area of service, therefore, of the Central 
Colorado Power Co. includes all the central portion of the State, where 
are found all the lai^est cities with their industrial enterprises. The 
territory reached by or easily accessible to this company includes 
about 65 to 70 per cent of all the population of the State. 

This strong position of the Central Colorado Power Co., as indicated 
by its ownership or control of water power and by its hold upon the 
principal markets of the State, together with the absence of any 
practical competition, places it practically in a monopolistic position. 
The fact that this company does not own nearly all of the available 
water power in the State or even in the territory where it operates, 
does not indicate a lack of control. 

Section 6. Concentration in Vorth Carolina and Sonth Carolina. 

The total water power, in ownerships of 1,000 h. p. and over, 
developed and under construction, in all the States lying south of 
the Ohio River and east of the Mississippi, is, in round figures, 
575,000 h. p., of which 457,000 is here classed as "commercial" 
power and 118,000 as power developed and used by manufacturers. 
The relation of the commercial power in North Carolina and South 
Carolina to the total commercial power, above described, may be 
sunmiarized as follows: 



Total oommerolal power (plants of 1,000 h. p. and over), developed and under 
ooostniction, in States soafh of the Ohio and east of the Mississippi Riven. . . . 



In North Carolina. 



Commercial 
power. 




82,900 



In Soath Carolina ; 135,040 

In the two States 218,000 



Per cent of 
total. 



18 
30 



48 
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According to the Bureau of the Census (1908); these two States 
have about 136,000 h. p. in developments of less than 1,000 L p. 
each. These small developments, however, are not a factor in the 
commercial power problem and are here diisregarded. The owners 
of developed commercial power in the two States under consideration 
also own 118,000 h. p. undeveloped. The importance of this unde- 
veloped power and the significance of its ownership will appear later. 
For North Carolina, Table 8, page 76, shows that 69,000 h. p., or 
more than two-thirds of all the power in the State, developed and 
imder construction, is owned by the Carolina Power & Light Co. and 
the North Carolina Power & Electric Co.* The developments actually 
in operation in this State are comparatively small, no one having as 
much as 5,000 h. p. In South Carolina 101,680 out of 135,040 com- 
mercially developed horsepower is owned by the Southern Power Co. 
Only three other companies have as much as 5,000 h. p. each, the 
largest of these having 11,620 h. p. 

The developed water power in North Carolina and South Carolina, ar- 
ranged by streams, is shown in Tables 10 and 11, respectively, below: 

Table 10.— DEVELOPED WATER POWER IN NORTH CAROLINA, BY STREAMS, CLAS- 
SIFIED AS COMMERCUL OR MANUFACTURINO DEVELOPMENTS. 



Stmin. 



Cominer- 
dal. 



Roanoke River 

Smith River* 

Catawba River 

Bioad River. 

Fiench Broad River. . . 

Pigeon River 

Yadldn-Pee Dee River. 

Cape Fear River. 

Neose River 

Tar River 



Total. 



Ik. p. 
1,500 



JSOO 



8,000 

1,900 

•66,000 

4,300 

800 



82,960 



ManotM)- 
turing. 



k. p. 
4,100 
1,150 
2,050 
3,600 



1,750 



1,400 



14,050 



Total 



&.p. 

5,600 
1,150 
2,550 
8,600 
8,060 
1,900 
67,750 
4,300 
800 
1,400 



97,010 



Tablb U.— DEVELOPED WATER POWER IN SOUTH CAROLINA, BY STREAMS, CLAS- 
SIFIED AS COMMERCIAL OR MANUFACTURINO DEVELOPMENTS. 



Savannah River. 
Seneca River.... 
Saluda River.... 
Bioad River..... 
Catawba River.. 



Total. 



Stream. 



Comxner- 
dal. 



3,000 

7,600 

6,880 

44,760 

72,800 



135,040 



Mantifac* 
turing. 



h.p, 

1,175 

1,130 

17,800 

27,852 



47,457 



Total. 



k.p. 

4,175 

8,730 

34,680 

72,112 

72,800 



182,497 



1 The plant of the North Carolina Power A, Electric Co. Is not yet in operation and 32,000 h. p. of the 
Carolina Power & Light Co. (owned through the Yadkin River Power Co.) ia under ooutnictioii. 
> Tributary of the Dan. 
• Includes 64,000 h. p. under construction. 
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From the above tables it is found that nearly 80 per cent of all 
the commercial power, developed and under construction, in North 
Carolina is on the Yadkin River. Practically all of this is owned in 
equal parts by two companies. The development for South Caro- 
lina shows that 117,560 h. p. out of a total of 135,040 commercially 
developed is on the Broad and Catawba Rivers, and Table 8 indicates 
that 75 per cent of the total is owned by one company. 

The principal owners of commercial power, developed and under 
construction, in these States are shown in the following table: 

Table 12.— PRINCIPAL OWNERS OF COMMERCIAL WATER POWER, DEVELOPED AND 
UNDER CONSTRUCTION, IN NORTH CAROLINA AND SOUTH CAROLINA, AND THE 
UNDEVELOPED POWER OWNED BY THESE OWNERS. 



Owner. 



SoQthera Power Co 

Electric ManufticturiJig & Power Go 

Cdmnblft Electric Street Railway, Light & 
Power Co. 

Andenon Water, Light A Power Co 

OuoUna Power A Light Co 

North Carolina Power & Electric Go 

North GaroUoa Electrical Power Go 



State. 



South Oarolina. 

....do 

do 



do 

North OaioUna. 

....do 

....do 



Power de- 
veloped and 
under oon- 
atraction. 



A. p. 
101,680 
11,020 
8,140 

7,600 
87,000 
32,000 

7,800 



Undevel- 
oped 
power. 



h,p. 
1 104,000 



7,500 



Total. 



A. p. 
205,680 
11,620 
8,140 

7,600 
37.000 
32,000 
16,300 



131/100 h. p. in North Carolina. 

This table shows that the Southern Power Co. is by far the largest 
single owner of commercial power, both developed and undeveloped, 
in these States, owning more than all others combined. In fact, 
omitting the Carolina Power & Light Co. and the North Carolina 
Power & Electric Co., all other owners are comparatively small. 

Southern Power Co. — ^This company was incorporated in 1905. 
Its capitalization outstanding consists of S6,000,000 preferred stock, 
$4,000,000 common stock, and $3,000,000 in bonds. It owns the 
entire capital stock ($800,000) of the Catawba Power Co. The 
Southern Power Co. is owned and controlled by J. B. Duke, B. N. 
Duke (both of the American Tobacco Co.), W. G. WyUe, R. H. Wylie, 
W. S. Lee, and their associates. 

All the water-power properties of the Southern Power Co. are 
situated in North Carolina and South Carolina, mainly in the latter 
State. The principal properties are on the Catawba (or Wateree) and 
Broad Rivers, with other properties on the Haw and Cape Fear Rivers 
in North Carolina. Its hydroelectric plants are at Catawba, Oreat 
Falls, and Rocky Creek on the Catawba, and at Greenville on the 
Saluda in South Carolina, with a plant at Ninety-Nine Islands on Broad 
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River. The water-power properties, both developed and undevel- 
oped; are shown in the following table: 

Table 13.— WATER POWER OWNED BY THE SOUTHERN POWER CO. 



Location. 



Great Falls, Catawba River, S. C 

Rocky Creek, Catawba River, S. C 

Catawba, Catawba River, 8. C 

Ninety-Nine Islands, Broad River, S. C 

Qreenvllle, Saluda River, S. C 

Wateree (near Camden), Watoree River, S. C. 

Rich Hill, Wateree River, S. C 

Fishing Creek, Catawba River, S. C 

Landsford, Catawba River, S . C 

Mountain Island, Catawba River, N. C 

Horseford Shoals, Catawba River, N. C 

Lookout Shoals, Catawba River, N. C 

Near Pittsboro, HawRiver,N.C 

Near Dunn, Cape Fear River, N. C 



Total. 



Developed 

and unaer 

oonstruo- 

tion. 



k. p. 
32,000 

32,000 
8,800 

24,000 
4,880 



101,680 



Undevel- 
oped. 



k. p. 



Total. 



10,000 

20,000 

16,000 

15,000 

12,000 

6,000 

3,000 

0,000 

0,000 

10,000 



104,000 



32,000 

32,000 

8,800 

24,000 

14,880 

20,000 

16,000 

15,000 

12,000 

6,000 

3,000 

0,000 

6,000 

10,000 



205,680 



The above table shows that the Southern Power Co. owns 101,680 
h. p.; developed and under construction, and 104,000 undeveloped, a 
grand total of 205,680 h. p. All its developed power is in South 
Carolina and 73,000 h. p. of the undeveloped is in that State. In 
North Carolina it owns 15,000 undeveloped horsepower on the 
Catawba River, 6,000 undeveloped on the Haw River, and 10,000 
undeveloped on the Cape Fear River. 

Other poweb owners in the Cabolinas. — ^The other principal 
water-power owners in South Carolina have comparatively small 
developments and can not supply any considerable power, outside 
the immediate locality of production. The second largest owner in 
South Carolina is the Electric Manufacturing & Power Co. at Gaffney, 
with 11,620 h. p. It sells power in Gaffney, Cowpens, Woodruff, 
and Spartanbui^, and it can not nearly supply the demand in these 
markets; the Southern Power Co. sells considerable power in some 
of them. The Columbia Electric Street Railway, Light & Power Co. 
has a development of 8,140 h. p. at Columbia. This company does 
the entire street-railway, electric light and. power business of that 
city. After supplying the electric railways and lights for the city it 
can not have a large amount of power remaining for sale to manu- 
facturing concerns. The Southern Power Co. has a transmission line 
projected to Columbia. The Savannah River Power Co. has a devel- 
opment on the Savannah River west of Abbeville, and the Anderson 
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Water, Light & Power Co., which is owned by the same stockholders 
that control the Savannah River Power Co., has a development on 
the Seneca River a few miles west of Anderson. These concerns 
together have 10,600 developed horsepower, and sell power in Abbe- 
ville, Anderson, and Greenwood. All the territory of these smaller 
companies in South Carolina is within easy reach of the Southern 
Power Co. 

In North Carolina there are two companies that have large devel- 
opments, completed or under construction. The larger and more 
important of these companies is the Carolina Power & Light Co. 
The properties of the old Rockingham Power Co. have been taken 
over by a new company, known as the Yadkin River Power Co. 
This new company is controlled by the Carotina Power & Light Co., 
which thus adds to its water-power holdings a plant of 32,000 h. p. 
now under construction. The plants of the Carolina Power & Ijight 
Co., now in operation, have a rated wheel capacity of 5,000 h. p. 
which, with that under construction near Rocbingham, will give it a 
total development of 37,000 h. p. The other large holder of water 
power in this State is the North Carolina Power & Electric Co., 
which recently acquired the properties of the Whitney Co. on the 
Yadkin River at Whitney. This development has a rated capacity 
of 32,000 h. p. The natural territory of these two companies is 
partly covered by the Southern Power Co. The plant at Whitney 
is within easy transmission distance of Charlotte, Concord, Salisbury, 
and Greensboro, large markets now reached by the Southern Power 
Co. Within this same territory is a large number of cotton mills 
outside of the cities named, many of which are now reached by the 
Southern Power Co. That company has now a great advantage in 
this territory, by reason of the fact that its transmission lines are 
aheady built therein and it has secured a large number of customers. 
The principal free territory for the plant at Whitney lies to the east, 
but the market opportunities in that region are not so great as to 
the west. Furthermore, it will be seen from the map that the unde- 
veloped sites of the Southern Power Co. on the Haw and Cape Fear 
Rivers are just as convenient to unoccupied territory as is the North 
Carolina Power & Electric Co., so that in whatever direction the 
latter company may turn it will meet the Southern Power Co. as a 
possible competitor. 

The situation of the Carolina Power &' Light Co. is more favorable 
than that of the North Carolina Power & Electric Co., but markets 
now occupied by it will be the natural outlet for the undeveloped 
power of the Southern Power Co. In this connection, however, it is 
important to note that the Carolina Power & Light Co. is controlled 
by General Electric interests, so that its financial position is as strong 
as that of the Southern Power Co. 
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In the vicinity of Asheville the North Carolina Electrical Power 
Co. owns sites with ample markets for all its power within a com- 
paratively short radius. The undeveloped sites of the Southern 
Power Co. on the Catawba River in North Carolina will have ample 
markets in the immediate vicinity without interference with the 
developments around Asheville. 

Strong market position of the Sovihem Power Co. — Opposite page 
124 is a map showing the location of all the water-power develop- 
ments in North Carolina and South Carolina belonging to owners who 
have as much as 3,000 h. p., both developed and undeveloped. 
Distinction is made between commercial and manufacturing devel- 
opments, and the territory served by commercial concerns is indicated 
by their transmission lines. A graphic presentation of the percentage 
of the commercially developed power in each of these States held by 
the principal owners is shown on the map. 

The five developments of the Southern Power Co. are compara- 
tively near each other. The Great Falls and Roc^ Creek plants are 
only a few miles apart on the Catawba River. Less than 30 miles 
north of the Great Falls plant is the Catawba plant on the same stream, 
and about 30 miles west of the Catawba plant is that of Ninety-Nine 
Islands on the Broad River, while that at Greenville is some 50 miles 
farther west. The transmission lines now built extend westward as 
far as Easley, about 10 miles west of Greenville, S. C, north to 
Hickory and Statesville, N. C, east to Monroe and Albermarle in 
North Carolina, and northeast to Winston Salem, Greensboro, and 
Durham, N. C. These lines comprise a three-wire circuit equivalent 
to more than 1,000 miles in length, and the extreme distance from 
Easley, S. C, to Durham, N. C, as measured by the tracks of the 
Southern Railway, is about 265 miles. 

The properties of this company cover a great cotton-manufacturing 
district. The territory now reached by its transmission lines includes 
between 150 and 200 cotton nulls with a capacity of more than 5,000,- 
000 spindles and 120,000 looms. Power is now supplied by this com- 
pany to more than 148 cotton mills operating more than 2,000,000 
spindles and 42,500 looms. Within this territory are numerous other 
manufacturing enterprises, a large number of traction companies, and 
more than a score of prosperous cities and towns available as cus- 
tomers for power and light. 

It is also gaining a strong foothold in the territory of a number of 
smaller though important water-power owners. Transmission lines 
are projected in the southwest and west to Greenwood, Anderson, 
and other points in South Carolina, where they will enter territory 
now occupied by the Savaimah River Power Co.; to the south its 
projected lines will reach Columbia and Sumter, and beyond. At 
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Columbia it will enter the territory of the Columbia Electric Street 
Railway, Light & Power Co.; and with the development of its power 
sites on the Haw and Cape Fear Rivers in North Carolina, it will 
enter the territory now covered by the Carolina Power & Light Co. 
and will be in close touch with Raleigh, Durham, and other important 
manufacturing points in that region. It is now delivering power to 
Monroe, N. C, which is within 40 miles of the development near 
Rockingham, now being made by the Yadkin River Power Co. 
(owned by the Carolina Power & Light Co.), and it is likewise deliver- 
ing power at Albemarle, N. C, which is within a few miles of the great 
water powers of the Yadkin River, where a development is imder way 
by the North Carolina Power & Electric Co. At various other points, 
such as Winston Salem and Hickory, N. C, and Gktffney and Spartan- 
burg, S. C, it enters the territory of smaller hydroelectric plants. It 
is readily seen, therefore, that the developments of this company 
now in operation and projected, the wide territory covered, the large 
demand for power within this territory, together with the strong 
financial interests that are behind it, make the Southern Power Co. 
by far the most important hydroelectric development concern in the 
Southern States. 

Next in importance to the Carolina Power & Light Co. in respect 
to financial strength is the Savannah River Power Co. in South 
Carolina. This concern is allied with the S. Morgan Smith Co. 
The extension of the Southern Power Co. into the territory of the 
S. Morgan Smith interests and into that of the General Electric 
interests may readily result in some form of combination or agree- 
ment. The subject is admitted to have been discussed with the Smith 
interests, and power contracts between the Southern Power Co. and 
the Yadkin River Power Co., a subsidiary of the Carolina Power & 
Light Co., have been contemplated. 

The commanding position of the Southern Power Co. in the Caro- 
linas is thus clearly indicated not only by the volume of power owned 
but by the strong foothold it already has in a large number of very 
important markets. In South Carolina it owns 75 per cent of all 
the developed commercial power. On the Catawba River, the 
greatest power-producing stream in the State, it owns all the devel- 
oped commercial power. On the Broad River, the^ second largest 
power-producing stream, it owns 53 per cent of the commercially 
developed power. It owns a large portion of the undeveloped power 
on these two streams in this State that is owned by concerns having 
commercial developments. In North Carolina it owns 15,000 unde- 
veloped horsepower on the Catawba River, and 16,000 undeveloped 
horsepower on the Haw and Cape Fear Rivers. It is now selling 
power at the very door of the North Carolina Power & Electric Co., 
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and it is in a strong position to divide business with the Carolina 
Power & Light Co. in markets that may be available to the latter'a 
new plant near Rockingham. 

Publie-sertnce corporations controlled by ihe SotUhem Power Go.-^ 
Within comparatively recent months the Southern Power Co. has 
extended its operations into the municipal publics-service business. 
It has acquired the street-railway, electric-light, and gas companies 
at Charlotte, N. C, and Greenville, S. C; it has also secured ths 
street-railway and electric-light plant at Thomasville, N. C. Th^ 
same interests that dominate the Southern Power .Co. have projecteq 
an electric railroad from Anderson, S. C, to Charlotte and eventualljj 
to Durham, N. C. These interests have purchased a short interurbui 
line at Anderson and are now actively engaged in constructing th| 
longer line. i 

Section 7. Concentration in Georgia. 

The total commercial water power in Oeorgia, developed and undei 
construction, is 126,927 h. p., and of this five companies, nominallj^ 
independent, control 109,050 h. p., as follows: 



Company. 



Atlanta Water & Eleotzlo Power Co. 

Georgia Power Co 

Central Oeorgia Power Co 

Columbus Power Co 

Albany Power & Mannfaotnring Co. 

TotaL 



Developed 

and under 

oonfltruo* 

tlon. 



Jk. p. 
16,800 
63,350 
94,000 
11,500 
8,500 



100,060 



Undo, 
veloped. 



k. p. 



8D,oai 

U0,00< 
0,601 

16,000 



2n>,6Q9 



These five companies own 86 per cent of the total commercial| N^ 
power, developed and under construction, in the State. If 12,027: 
h. p. owned by the city of Augusta and sold as water to variouaf 
concerns be excluded, these five companies own 95 per cent. Twd 
of the above companies, namely, the Atlanta Water & Electri<& 
Power Co. and the Georgia Power Co., are controlled by the same* 
interests, and the Albany Power & Manufacturing Co. is probably 
under the same control. These three companies may therefore be 
treated as one, so that the power shown in the above statement is 
practically under the control of three interests. The operations of 
the Atlanta Water & Electric Power Co. and the Georgia Power Co. ^ 
center in Atlanta; the Central Georgia Power Co. operates in thei ^ 
vicinity of Macon in the central portion of the State; the Albany: 
Power & Manufacturing Co. has a plant at Albany; the Columbus^ 
Power Co. operates at Columbus and vicinity. 
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Atlanta Watkr & Eleotrio Power Co. and Georgia Power 
Co. — ^These two companies are dominated by individuals who con- 
trol the large water-wheel manufacturing establishment of S. Morgan 
Smith Co. at York, Pa.* The two companies together hare 70,050 
h. p., developed and under construction, and 80,000 h. p. undeveloped. 

The Atlanta Water & Electric Power Co. was incorporated in 
Geoigia in 1902; its capital UabiUties consist of $1,500,000 in stock 
and SI, 400,000 in bonds. The Westinghouse Electric & Manu- 
facturing Co. owns $400,000 of the stock, and George C. Smith, who 
is prominent in Westinghouse affairs, is a director in the company. 
The secretary and treasurer of this company states that, while the 
Westinghouse interests own this large block of the stock, as a matter 
of fact it is controlled absolutely by S. Morgan Smith interests. 
C. Elmer Smith, who is the dominant spirit in the S. Morgan Smith 
Co., is president of the Atlanta Water & Electric Power Co., and 
S. Fahs Smith of the same company is a director. 

The wheel development of 16,800 h. p. of the Atlanta Water & 
Electric Power Co. is on the Chattahoochee River, about 18 miles 
from Atlanta. The company has a contract for the sale of all its 
power to the Georgia Railway & Electric Co., which does the entire 
street-railway, electric-lighting, gas, and steam-heating business, 
and a part of the general power business in Atiianta. 

The Georgia Power Co. was recently organized and took over all 
the properties of the North Georgia Electric Co. except the Gaines- 
ville Railway & Power Co. The North Georgia Electric Co. was 
incorporated in Georgia in 1901 to develop water power and at that 
time took over the Gainesville Street Railway properties. It passed 
into the hands of a receiver and at a receiver's sale was bid in by 
S. Morgan Smith interests and reorganized under the name of the 
Georgia Power Co. The bulk of the capital for the new company 
was procured through Canadian banks, but the management and prac- 
tical control are in the hands of C. Elmer Smith. The G^rgia 
Power Co. has a present wheel installation of 3,250 h. p. about 3 
miles from Gainesville and is installing 50,000 h. p., at Tallulah Falls. 
It owns three large undeveloped sites, one near Cartersville and 
another near Newnan of 24,000 h. p. each, and a third near Buford, 
estimated at 32,000 h. p. The company has a transmission line 
completed from its development near Gainesville to Atlanta, a dis- 
tance of about 50 miles, and this line will be immediately extended 
to the Tallulah Falls plant. At present the company sells power 
to the municipal lighting plants of Gainesville, Buford, and Norcross. 
It sells some power for manufacturing purposes in Atlanta, and with 

> For the relation of the Smith Interests to the Albany Power & Manufacturing Co. and the Savannah 
River Power Co., see p. 168. 
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its increased deyelopments it can supply a laige portion of the power 
used by manufacturers in that city. 

Opposite page 128 is a map of Georgia, showing the developments 
of 1,000 h. p. and over in the State and the transmission lines of the 
Atlanta Water & Electric Power Co., the Georgia Power Co., and the 
Central Geor^ Power Co. From an examination of this map it is 
seen that the two first named companies occupy a very strong posi- 
tion with respect to markets. Atlanta is the largest and by far the 
most important industrial city in the State. The fact that these two 
companies are controlled by the same interests and the further fact that 
these companies control a large volume of undeveloped power in that 
section, give to them a practical monopoly in the most populous 
center and the greatest industrial community in the State. 

Albany Power & Manufacturing Co. — ^This company was incor- 
porated in Georgia in 1903. Its capital liabilities consist of $600,000 
stock and $418,000 in bonds. It has a developed wheel capacity of 
3,500 h. p. on the Muckafoonee River, a tributary of the Flint, about 
1^ miles from Albany. It owns imdeveloped power on the Flint 
River estimated at 16,000 h. p. The company has a contract with the 
city of Albany to supply power to operate the municipal electric-light 
and water plants. Under this contract the city agrees to hold in 
readiness its own steam plant to meet its power demands in case of 
flood or any accident to the plant of the Albany Power & Manufac- 
turing Co. The remainder of the power is sold to manufacturing 
concerns in Albany. C. Ehner Smith, of S. Morgan Smith Co., is a 
director and vice president of this company, thus connecting it with 
the Atlanta Water & Electric Power Co. and the Georgia Power Co. 

Central Georgia Power Co. — ^This company was incorporated 
in Georgia in 1907 to construct a hydroelectric plant on the Ocmulgee 
River, about 37 miles north of Macon, and about 43 miles from 
Atlanta. Its development consists of 16,000 h. p. now in operation, 
and provision in its power house for an additional installment of 
8,000 h. p. whenever the market may warrant it. The company^s 
transmission lines, as can be seen from the map (opposite p. 128), 
are built to a point on the Southern Railway near Flovilla, and thence 
west to Griffin; from the junction point at the railroad another line 
extends to Forsyth and Macon. The company has a contract to 
supply power to the Macon Railway & Light Co., which does the 
entire electric railroad, lighting, and power business in Macon. There 
is no interownership of stock between the two companies, but the 
same individuals are respectively president and vice president of 
both companies, and there are at least two others who are common 
directors. 

Besides the developed water power above described, this company 
owns three undeveloped sites of 40,000 h. p. each, or a total of 
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120,000 h. p. This company occupies a very strong position in the 
central portion of the State. Its water-power development is large 
and it owns the most important undeveloped powers in this section. 
Its close affiliation with the street railway and lighting company of 
Macon, which is the largest city in central Qeorgia; the extension of 
its lines to Griffin and Forsyth, both important communities; and 
its access to numerous other towns in this rapidly developing section 
of the State, give it a very strong market position. Should the 
companies now entering Atlanta be unable to supply the demand 
for power, the Central Geoi^a Power Co. is within easy transmission 
distance, and could readily extend its lines thither. 

Columbus Powbb Co. — ^This company was incorporated in 
Georgia in 1906 and consolidated three power companies controlling 
water power on the Chattahoochee River. It is a subsidiary of the 
Columbus Electric Co. The Columbus Electric Co. also controls the 
Columbus Railroad, which has altogether 26 miles of track, 5 miles 
of which are leased to the Seaboard Air Line Railway. The Colum- 
bus Electric Co. and its subsidiaries do the entire electric-railway, 
electric-light, power, and gas business in Columbus and vicinity, 
including Phoenix and Girard in Alabama. 

The Columbus Power Co. owns a wheel development of 11,500 h. p. 
near Columbus and undeveloped sites on the Chattahoochee River 
estimated at 63,500 h. p. The Columbus Electric Co. and its 
subsidiaries, including the Columbus Power Co., are operated by 
the Stone & Webster Management Association (p. 163). These 
companies practically dominate the power situation hi the vicinity 
of Columbus. They control not only most of the water power in 
that section, but also the electric railways and the electric light and 
power distributing plants. 

Other power owners. — ^The laigest owner of power outside of the 
companies already discussed is the city of Augusta, which has 12,027 
h. p. This power is developed on the Savannah River, 7 miles above 
the city. It is all sold as water to the Augusta Railway & Electric 
Co. and to manufacturing concerns in Augusta that have their own 
installations. 

The Eagle & Phoenix MiUs (cotton manufacturers) have a develop- 
ment of 6,400 h. p. on the Chattahoochee River at Columbus, which is 
used entirely for manufacturing purposes. The Towaligo Falls Power 
Co. has a development of 3,600 h. p. near Griffin. This is really an 
association of manufacturers who have developed this power and 
sell it to themselves. There are four small concerns in the State that 
have developed power ranging between 1,000 and 3,000 h. p. each. 
The most important of these are the Athens Electric Railway, with 
2,550 developed water horsepower, and the Gainesville Railway & 
Power Co., with a development of 1,500 h. p. The Athens Electric 
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Railway operates the street railway of Athens, and does the lighting, 
public and private, of that city. The Gainesville Railway & Power 
Co. does the street-railway business of Gainesville, and sells a small 
amount of power to some manufacturing concerns. 

Summary of the power srruATioN in Georgia. — ^The owners of 
developed water power in Greorgia, including 62,000 h. p. in develop- 
ments of less than 1,000 h. p. each, also control 286,350 h. p., unde- 
veloped, making a grand total of nearly 488,000 h. p., developed and 
undeveloped. The minimum potential power in the State on a 75 per 
cent efficiency basis is estimated at 374,000 h. p., and the assumed 
maximum, estimated on the same basis, is 627,000 h. p. The five 
companies shown in the statement at page 124 own 388,550 h. p. It 
is thus seen that water power aggregating more than the total esti- 
mated minimum for the State is owned by five companies, and cou- 
cems now operating control more than 77 per cent of the total esti- 
mated maximum. Moreover, two very important companies, namely, 
the Atlanta Water & Electric Power Co. and the (Georgia Power Co., 
are controlled by the same interests, and another, the Albany Power 
& Manufacturing Co., is closely afiUiated with them. By reference 
to the map, it will be seen that properties of these five corporations 
are so situated as readily to lend themselves to a complete consolida- 
tion, should a merger be thought desirable. 

Section 8. Concentration in the Sonthem Peninsnla of Michigan. 

The total water power, developed and under construction, in 
Michigan, including ownerships of 1,000 h. p. and over, as reported to 
this Bureau, is 133,102 h. p. Of this total, 102,682 h. p. is com- 
mercial power. Approximately 69 per cent of this commercial power, 
or 70,632 h. p., is in the Southern Peninsula. The individual owners 
of 3,000 h. p. and over, including both developed and undeveloped 
power in Michigan, are shown in Table 8, page 72. The developed 
power in the Southern Peninsula, compiled by streams, is shown in the 
following table: 

Table 14.— DEVELOPED WATER POWER IN THE SOUTHERN PENINSX7LA OF 
MICHIGAN, BY STREAMS, CLASSIFIED AS COMMERCIAL OR MANUFACTURINO 
DEVELOPMENTS. 



Stream. 



Commer- 
cial. 



Maaulao- 
turlng. 



Total 



St. Joseph River i 
Kalamasoo River 

Grand River 

MuskBgon River.. 
Au Sable River. . 

Huron River 

Other rivers 

Total 



12,532 

9,500 

10,000 

22,000 

12,000 

1,500 

8,100 



4,970 
4,200 
8,900 
8,000 



1,000 



17,fi03 

13,700 
13,900 
25,000 
12,000 
1,500 
4,700 



70,632 



17,670 



88.302 ( 



I Including tributaries 
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This table shows that nearly all the power in this portion of the 
State, developed and under construction, is on five streams, namely, 
the St. Joseph, Kalamazoo, Qrand, Muskegon, and Au Sable. There 
are large undeveloped powers on the Manistee River, and this stream, 
with the other five just mentioned, contains practically all the im- 
portant water powers in the Southern Peninsula. 

Of the commercial power, developed and under construction, 93 
per cent is on the five rivers above enumerated. The bulk of this 
power is on the Kalamazoo, the Orand, and the Muskegon, which 
together have 41,500 h. p. The control of all the power on these 
three streams, except 2,200 h. p., is in the Commonwealth Power, 
Railway & Light Co. which dominates the power situation in the 
Southern Peninsula. 

Commonwealth Power, Railway & Lioht Co. — ^This company 
is a Maine corporation, chartered in 1910, to acquire control of a 
number of the most important water-power and municipal public- 
service corporations in Michigan. It was organized by W. A. Foote 
and financed by E. W. dark & Co., of Philadelphia, and Hodenpyl, 
Walbridge & Co. , of New York. Members of the two financing firms 
are officers and directors in the parent company, and also in a num- 
ber of the subsidiary corporations. The principal water-power 
companies acquired under this arrangement were the Orand Rapids- 
Muskegon Power Co. and the Commonwealth Power Co., which at the 
time of .their acquisition controlled a number of electric light and gas 
companies. The water-power properties of the Commonwealth 
Power, Railway & Light Co., developed and under construction, and 
undeveloped, are shown in the following table: 

Table 15.— WATER-POWER PROPERTIES OWNED OR CONTROLLED BY COMMON- 
WEALTH POWER, RAILWAY A LIOHT CO. 



Company. 



Commonwealth Power Co 

Oiand Raplds-Muskegon Power Co 

ShlawasBee Light & Power Co 

An Sable development 

Total 



Developed 

andmider 

oonstruo- 

tlon. 



h.p, 

15,300 

24,000 

600 

12,000 



5i,aoo 



Undevel- 
oped. 



k. p. 
6,000 
8,000 



28,000 



41,000 



Total. 



h.p. 

20,300 

32,000 

500 

40,000 



92,800 



This table shoivs that the Commonwealth Power, Railway & light 
Co. controls 51,800 h. p., developed and under construction, which 
is 73 per cent of the commercial power developed and under construc- 
tion in the Southern Peninsula. In addition to the developed 
power, the company owns 41,000 h. p., undeveloped, and the same 
mterests probably control 30,000 h. p. more, undeveloped, on the 
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Manistee River. It also owns steam plants generating a total of 
24,350 h. p. It is readily seen by a comparison of the figures in 
Tables 8 and 15 that this company occupies a very strong position in 
the water-power situation. 

Strong market positian of the Common/wedUh Pov)er, Railway ifk Light 
Co, — ^The dominant position of the Commonwealth Power, Railway 
& Light Co. is only partially indicated by the great volume of power 
owned. Its position is further strengthened by the ownership or 
control of street railway and lighting corporations* that consume a 
large portion of the power produced and of gas companies that might 
be competitors of any other electric-lighting concern. 

In the acquisition of properties at the time of the organization of the 
company in March, 1910, there came under its control the street 
railways of Grand Rapids, Saginaw, and Bay City, and the inter- 
urban electric line between Saginaw and Bay City. These companies 
have 177 miles of track. There were also acquired electric-lighting 
plants in 18 cities and towns, as follows: Grand Rapids, Saginaw, 
Bay City, Kalamazoo, Battle Creek, Jackson, Flint, Pontiac, CadUlac, 
Big Rapids, Coopersville, Grandville, Lowell, Albion, Galesburg, 
Grand Ledge, Otsego, and Allegan. At the same time gas companies 
were acquired in Kalamazoo, Jackson, Pontiac, Saginaw, Bay City, 
and Flint. 

Opposite this page is a map of the Southern Peninsula of Michigan, 
showing, among other things, the location of the water-power plants 
and undeveloped sites of the Commonwealth Power, Railway & 
light Co., together with its transmission lines. This map shows 
that the territory from Kalamazoo east to Jackson and from Jackson 
north to Lansing is covered by one group of its transmission lines; 
and that the territory to the north, including the cities of Grand 
Rapids, Muskegon, and smaller towns, is covered by another set 
of lines. In the eastern portion of the State a development of this 
company is practically completed on the Au Sable River with a 
transmission line to Bay City, Saginaw, and Flint. This plant has 
a rated capacity of 12,000 h. p. and the company owns undeveloped 
power on this stream estimated at 28,000 h. p. With the exception 
of Detroit and Port Huron the transmission lines of this company 
reach the most important manufacturing centers of the State. As 
already pointed out, it controls the street railways in the three 
largest cities reached; it controls the electric-lighting plants in all 
the important towns reached by its lines except Marshall and Lan- 
sing, and it has access for the sale of its power in large manufacturing 
centers. 

The company has practically no rival in the State. In the extreme 
southwestern comer the Indiana & Michigan Electric Co. has develop- 
ments on the St. Joseph River amounting to 9,200 h. p. This com- 
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pany also owns power sites on the same stream in the State of Indiana, 
and its principal markets are Elkhart and South Bend in that State. 
It does not enter the territory of the Commonwealth Power, Railway 
& Light Co., and there is no apparent reason why it should. The 
ownership of the principal water powers of the Southern Peninsula and 
the control of the principal concerns that are the large consumers of 
commercial power in the territory reached, together with the owner- 
ship of practically all the undeveloped power of any considerable 
importance, establishes a practical monopoly of this great resource in 
the hands of a single interest. 

Section 9. Concentration in Wisconsin. 

While the concentration of water-power ownership and control in 
Wisconsin has not progressed as far as in the Southern Peninsula of 
Michigan, a movement in that direction is clearly manifest. 

A very large proportion of the water power in this State is used 
for manufacturing purposes. In view of the fact, however, that 
much of this manufacturing power is used in the pulp and paper and 
lumber industries, it is reasonable to include it in this discussion. 
These industries depend to a great extent upon a supply of raw 
material that is rapidly disappearing. It is safe to assume that 
when the power can no longer be utilized for the operation of pulp, 
paper, and lumber mills it will be diverted into commercial channels. 

The principal power streams of the State are the Fox, Wisconsin, 
Chippewa, and Menominee Rivers. 

Fox River. — Out of a total of approximately 38,660 h. p. devel- 
oped on this stream, a single concern, the Green Bay & Mississippi 
Canal Co., owns 22,835 h. p. Most of the developed power on the 
Fox River, while used for manufacturing, has been classified as 
commercial power, since it is sold to manufacturing and other con- 
cerns by this company. This company also owns practically all the 
undeveloped power on this river, at least 9,200 h. p., making a total 
controlled by it of 32,035 developed and undeveloped, out of 47,860 
h. p. in all, developed and undeveloped, on the Fox River between 
Lake Wiimebago and Green Bay, or over 66 per cent. A single 
other concern, the Kimberly-Clark Co., a paper and pulp manufac- 
turing concej9i, owns 7,200 h. p. on the same river, which it uses for 
manufacturing purposes. There is only about 8,600 h. p. on the 
Fox River, developed and undeveloped, which is not controlled by 
these two concerns. 

Wisconsin Riveb. — ^The total of the developed power on this 
stream is 76,754 h. p., all of which, except about 10,000 h. p., is at 
present used for manufacturing pulp and paper, but there is the 
possibility that this power will in time become " commercial" 
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Four well-defined interests or groups own or control 64,707 h. p., 
or over 70 per cent of the developed water power on the river. These 
four interests are the Wausau group, the Grand Rapids group (con- 
sisting of the Consolidated Water Power & Paper Co. and the Grand 
Rapids Pulp & Paper Co.), the McNaughton-Alexander, and the 
Swensen interests. 

The Wausau group consists of the Wausau Paper Mills Co., the 
Wausau Street Railroad Co., Marathon Paper Mills Co., Rhinelander 
Power Co., and Rhinelander Paper Co.; they control also two sites 
at Lower Grandfather Falls and Trappe Rapids. This one group 
controls 19,267 h. p. developed, and at least 20,600 h. p. undeveloped; 
that is, about one-fourth of the developed and over one-third of the 
undeveloped power on the river. 

The McNaughton-Alexander interests consist of two companies, 
the Nekoosa-Edwards Paper Co. and the Centralia Pulp & Water 
Power Co., both with the same manager, and dominated by the 
interests that control the Green Bay & Mississippi Canal Co., on the 
Fox River. These companies control 13,600 h. p., developed. 

The Southern Wisconsin Power Co., with developed and unde- 
veloped water power at Kjlboum, Wis., and the Prairie du Sac Power 
Co., with undeveloped power on the Wisconsin River, dominated 
by Magnus Swensen and associates, have 8,000 h. p. developed and 
16,000 h. p. undeveloped. 

Of the undeveloped water power on the Wisconsin River, estimated, 
roughly, at 67,250 h. p., at least 36,600 h. p. is known to be owned 
or controlled by two interests, namely, the Wausau group and the 
Swensen interests. 

Chippewa-Flambeau SYSTEM. — On the Chippewa River and its 
tributaries, and the Flambeau and Red Cedar Rivers, two affiliated 
companies, the Chippewa Valley Railway, Light & Power Co. and 
the Chippewa Lumber & Boom Co., control 19,666 h. p. developed 
and 18,400 h. p. undeveloped, out of a total of 40,736 h. p. developed 
and at least 66,860 h. p. undeveloped. The president of one com- 
pany is vice president of the other, and the two companies have 
another director in common. 

On the Chippewa-Flambeau system the use of water power for 
generation of electricity amounts at the present time to about 7,000 
h. p. out of a total of about 41,000 h. p. developed, and commercial 
use is constantly increasing. 

Menominee River. — ^Two distinct groups or interests are domi- 
nant on this stream, which forms the boundary for some distance 
between Wisconsin and northern Michigan. The Oliver Iron Mining 
Co. (subsidiary of the United States Steel Corporation), together with 
its affiliated concern, the Iron Mountain Electric Light & Power Co., 
own 3,860 h. p. developed and about 20,000 h. p. undeveloped. The 
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Menominee River Boom Co., N. Ludington Co., and Menominee & 
Marinette Light & Traction Co., three affiliated concerns constituting 
the Stephenson interests, together control whoUy or in part 10,250 
h. p. developed and under construction and 16,800 h. p. undeveloped. 
The two groups thus control 14,100 h. p. developed and at least 
36,000 h. p. Undeveloped on this stream, out of a total of 27,300 
h. p. developed and 55,700 h. p. undeveloped.^ Some of this power 
is developed on the Michigan side of the river, and in Table 8 (p. 72) 
is credited to that State. 

The water power on the Menominee River has been mainly used 
by manufacturing and mining companies for their own industries; 
but public-service corporations are beginning to develop it for light, 
traction, and general power purposes, as is seen in the construction 
of a plant by the Menominee & Marinette Light & Traction Co., and 
the proposed development of the Iron Mountain Electric Light & 
Power Co. 

Othbb bivebs in Wisconsin. — ^The power on the Black River is 
dominated, though not entirely controlled, by the La Crosse Water 
Power Co. ; that on the St. Croix River is mainly controlled by three 
concerns, the Minneapolis General Electric Co., St. Croix Power Co., 
and the Apple River Power Co. ; and on the Peshtigo River develop- 
ments, at Johnsons Falls and High Falls, are being constructed. 

SuHMABY. — ^A single company owns two-thirds of the water 
power developed and undeveloped on the Fox River. On the 
Wisconsin River a single group controls one-fourth of the developed 
and one-third of the undeveloped power; on the ChippewarFlambeau 
system a single interest controls a little less than one-half of the 
developed and about one-third of the undeveloped ; on the Menominee 
two interests control over one-half of the developed and three-fifths 
of the undeveloped water power. These are the foremost power 
streams in the State and the power developed on them is about 
80 per cent of the total developed water power in Wisconsin. 

Section 10. Conditioiis at Kagara Falls. 

The greatest water power in the United States is at Niagara Falls. 
Accordmg to careful measurements made by Government engineers 
the fall between the upper rapids and the base of the Falls will 
produce, theoretically, energy equivalent to about 5,800,000 h. p. 
In water-power developments, however, the actual energy derived is 
veiy much less than the theoretical power. Probably under favorable 
circumstances two-thirds of the theoretical power at Niagara might be 
obtained. 

1 In the abaenoe of engbiflen' detailed estiinateB it is difficult to detennioB the amount of honepower 
wlilch can be pnctXcaUj developed on this and other streams. The estimates here given were secured 
from {he oompaDlaB theoualves or Dram engliMerfng authorities heUeved to be competent 
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From 1879 to 1894 nine corporations were chartered by the Legisla- 
ture of New York for the purpose of utilizing the waters of Niagara. 
The Canadian Government did not authorize the use of the water on 
the Canadian side until 1892. In that year the Queen Victoria 
Niagara Falls Park Commissioners made the first agreement with a 
power company. This was followed in 1894 and 1895 by Canadian 
charters to other companies. By the end of 1903 the Canadian 
Government, directly, or through the Queen Victoria Niagara Falls 
Park Commissioners, had chartered six water-power corporations. 

Only two of the New York charters and only three of those granted 
by Canada limited the volume of water the corporations could use. 
These unlimited grants brought forth a strong protest against what 
appeared to be a policy that would destroy the scenic beauties of the 
Falls. Restrictive Federal and State legislation followed. The 
Legislature of New York canceled a number of charters theretofore 
granted. In June, 1906, Congress passed an act regulating the use 
of the waters of Niagara River and for the preservation of the Falls. 
This act authorized the Secretary of War to grant permits for the 
diversion of water from the river for the creation of power and 
limited such diversion to the extent that it should not injure or 
interfere with the navigability of Niagara River nor the scenic 
grandeur of Niagara Falls. The act also provided that the Secretary 
could grant permits to water-power companies operating on the 
Canadian side to transmit power from Canada into the United States. 

Up to that time there was no understanding between the Govern- 
ments of Canada and the United States as to the volume of water 
that might be withdrawn from Niagara River above the FaUs, nor 
as to the relative proportions that might be claimed in each juris- 
diction. It was generally understood, however, that half of the flow 
of the stream belonged to each Government. 

In May, 1910, a treaty between the United States and Great 
Britain was signed, under which it was stipulated that the volume to 
be diverted on the American side should be limited to 20,000 cubic 
feet per second, and on the Canadian side to 36,000 cubic feet per 
second. This difference is accoimted for, first, because the United 
States Gk)vemment had previously acquired the right to divert 
10,000 cubic feet per second at Chicago, for the Chicago Drainage 
Canal, and second, because of the deeper channel and the greater 
flow of water at Niagara on the Canadian side. The volume of 
water that can be diverted at the Falls is thus limited to 56,000 
cubic feet per second until such time as the two Governments may 
determine to increase the amount. This is approximately 25 per 
cent of the total flow of the river, as computed by the Government 
engineers, and if fuUy developed would be equivalent to something 
more than 1,300,000 computed horsepower. 
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The limit of development thus prescribed has not yet been reached 
on either side of the river. There has been allotted to development 
companies on the American side about 15^600 second-feet. 

PowEB OOMPANIES AT NiAaA&A Falls. — ^Thcre are at least six 
companies now in operation that have permits to use water. Two 
of these are on the American side and four on the Canadian side, as 
follows: 

On the American side: InstallaUon (h. p.). 

Hydraulic Power Co. of Niagara Falls 144,000 

Niagara Falls Power Co 118,300 

On the Canadian side: 

The Ontario Power Co. of Niaga» Falls > 120, 000 

The Canadian Niagara Power Co.» 62,500 

The Electrical Development Co. of Ontario (Ltd .) 52, 000 

The International Kailway Co... 3, 000 

Total 499,800 

Hydraulic Power Co. of Niagara Falls. — ^This company is a 
successor to the Niagara Falls Hydraulic Power & Manufacturing 
Co. It has installed and under construction a wheel capacity of 
144,000 h. p. Practically all its current is sold to manufacturing 
concerns at Niagara Falls, N. Y. The company seems to be con- 
trolled mainly by local capital at Buffalo and Niagara Falls. 

Niagara Falls Power Co. — ^This company generates its power 
on the American side. It has two power houses with a total wheel 
capacity of 110,500 h. p., and in addition to this it sells 7,800 h. p. as 
water to the International Paper Co. It owns all the stock of the 
Canadian Niagara Power Co. (one of the Canadian companies named 
above), and all the stock of the Niagara Junction Railway. The 
company also owns a majority of the stock of the Cataract Power & 
Conduit Co. and all the stock of the Tonawanda Power Co. 

The Canadian Niagara Power Co. owns a development of 62,500 
h. p. on the Canadian side. This company and the Niagara Falls 
Power Co. are operated as one concern, with a total capacity, 
expressed in wheel power and including the 7,800 h. p. sold as water, 
of 180,800 h. p. The plants of the two companies are coupled by 
conduits under the river. These companies supply ciurent to the 
Cataract Power & Conduit Co. and the Tonawanda Power Co., the 
former distributing power in Buffalo, the latter in Tonawanda and 
North Tonawanda. The Buffalo distributing company sells current 
to the street railways of Buffalo, the Buffalo General Electric Co. — a 
local lighting company — and other concerns. 

Ontario Power Co. op Niagara Falls. — ^This company has 
its plant on the Canadian side of the river, with a capacity of 

>i Part of this is under construction. 

t All the stock of this company is owned by the Niagara Falls Power Co. 
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120|000 h. p., installed and under construction. The plant is de- 
signed for an ultimate capacity of between 180,000 and 200,000 h. p. 

The Ontario Power Co. of Niagara FaUs owns the Ontario Trans- 
mission Co., which distributes electricity in the Province of Ontario, 
and to some extent in the United States ; it is affiliated throu^ 
stock ownership with the Niagara, Lockport & Ontario Power Co., 
which distributes enei^ on the American side. 

The Electrical Development Co. of Ontario (Ltd.). — ^This is a 
Canadian corporation with a development of 52,000 h. p. It is con- 
trolled by the Toronto Railway Co. through a subsidiary known as 
the Toronto Power Co. The construction work on the plant has been 
made with a view to an ultimate development of 125,000 electrical 
horsepower, or over. Its power is sold principally to railway and 
lighting companies in Toronto. 

Distribution of power from the hydroelectric companies 
AT Niagara Falls. — ^The total amount of power, developed and under 
construction, by the companies on the American side of the Falls, as 
above indicated, is 262,300 h. p., and that developed and under con- 
struction on the Canadian side is 237,500 h. p., or an aggregate of 
499,800 h. p. for these six companies. All the power generated on 
the American side of the river is consumed in the United States. 
Nearly all the power generated by the Canadian Niagara Power Co. 
on the Canadian side and probably about half of that generated by 
the Ontario Power Co. is also consumed in the United States, while 
practically all the power generated by the Electrical Development 
Co. of Ontario (Ltd.) is used in Canada. The United States Govern- 
ment fixes a limit to the volume of power that can be imported into 
the United States. This limit has not yet been reached. 

Regulation of water poweb cpifPANiES at Nl\gaba Falls. — 
The power companies on the Canadian side pay to the Province of 
Ontario an annual rental for the privilege of generating power from 
the Falls. The contracts for the use of water are made through the 
Queen Victoria Niagara Falls Park Commissioners, who also collect 
the rentals. The charges made by the Ontario Government appear 
to be SI 5,000 per annum for a franchise involving as much as 10,000 
h. p., $1 per annum for each electrical horsepower generated and used 
over 10,000 h. p. and up to 20,000 h. p.; $0.75 per h. p. for all power 
generated and used over 20,000 and up to 30,000 h. p. ; and $0.50 for 
each electrical horsepower generated and used over 30,000 h. p. From 
these rentals the receipts in 1910 were slightly less than $133,000. 
The companies on the American side of the river pay no rentals 
whatever. The privilege of utilizing this great natural resomrce has 
been given absolutely free. 



CHAPTER m. 

COVGEHTRATIOH OF 0WVEB8EIP AHD COHTBOI, OBOXJPED 

BT nrTBBESTS. 

Section 1. Introduction. 

There is a broader concentration of water-power control than is 
evidenced by the ownership in single localities. Sometimes coupled 
with local control and sometimes without any seeming purpose of 
local control, large aggregations of capital have each acquired an 
interest in several hydroelectric developments. Manufacturers of 
electrical and hydraulic equipment, engineering concerns, and houses 
making a specialty of financing hydraulic, electric, and other public- 
service projects are particularly prominent in this concentration 
movement. 

The potential value of water rights has been little appreciated by 
the general public, and capitalists have therefore been able to obtain 
valuable water privileges at little cost. . The situation of water rights 
has been similar in this respect to that of public-service franchises. 

A few large interests have thus become powerful factors in the 
water-power situation in this country. The most important ones 
are discussed in this chapter. These large interests not only control 
vast amounts of power in widely separated localities but they often 
control the power situation of an entire locality. In fact, some of 
them practically have such control in a number of localities. It is 
a significant fact also that these large interests cover a much wider 
field than that of water power. They have in some instances mani- 
fested an aggressive policy of reaching out and gathering together 
under one management aU sorts of municipal pubUc-service corpora- 
tions, r^ardless of whether they involve water power or not. This 
phase of their activities is discussed in a later chapter.^ The word 
''municipal'' as used here and elsewhere in this report means that 
the company operates in a municipality, and does not refer to muni- 
cipal ownership. 

The extent of ownership and the degree of control by large interests 
Can not always be definitely stated. It has not always been possible 
to ascertain exactly the amount of securities owned by these con- 
cerns, and if such information were available it would not necessarily 
indicate the degree of control. If the ownership of stock has come 
about purely as an incident to the sale of machinery or to the financing 
of a project or in payment for engineering services, and stops at the 
mere passive ownership of stock, it may have little or no significance. 

tSMp.180. 
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But if it goes a step further and includes representation on boards of 
directors, or, still further, and embraces one or more of the officers of 
a company, then this influence is strengthened and the relationship 
becomes highly significant. If a corporation or its officers and direc- 
tors invest their money in a project, and also participate in its man- 
agement, the influence of such relationship must be great. 

It must be remembered that actual ownership of a majority of the 
stock of a corporation is not a necessary prerequisite to control. It 
is a matter of common knowledge that a single large holding of stock, 
even though much less than a majority, may at times give practical 
control of a corporation, especially when the remainder of the stock 
is widely scattered. Again, it may easily be that a director of a 
company who owns very much less than a majority of its stock may 
control it by virtue of other business connections through which he 
exerts a powerful influence in financial circles or in the industrial 
world. It is safe to assume that the officers and directors of large 
equipment, engineering, and financial concerns do not enter the 
directorates of water-power-development companies as mere figure- 
heads. Their presence usually indicates that they are substantial 
factors in the poUcies of the companies. 

There are a number of instances, however, in which there can be 
no question of the absolute control of water-power developments. 
This is evidenced by the holding of a majority of the securities. 
There are also cases where water-power concerns are actually oper- 
ated by these interests, or by corporations subsidiary thereto, with- 
out stock control. 

A number of important water-power-development concerns are 
found to have among their officers and on their boards of directors 
men who are prominent as officers in large equipment companies or 
strong financial institutions, or both. The significance of this latter 
fact Ues in the suggestion that it is becoming more and more the 
poUcy of the first-named interests to obtain a stronger foothold and a 
more commanding position in those activities that are most closely 
related to their own business. 

Particular attention is directed to the fact that the corporations 
which own many of the largest water-power developments in the 
country also own or control the street railways and electric lighting 
plants in the territory covered by their transmission lines. In other 
words, the manufacturers of electric power have insured a market for 
a large proportion of their product by acquiring their principal cus- 
tomers or by forming some sort of close relationship with them. 
This relationship between water-power developments and municipal 
pubUc-service corporations is treated in some detail elsewhere. 

In discussing concentration by interests it has been necessary to 
duplicate, briefly, the substance of matters relating to certain water* 
power companies treated in the preceding chapter. 
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Section 2. The Oeneral Electric group. 

Under this head are included those concerns that are controlled 
by, allied with, or in some manner related to the General Electric 
Co., or one of its three subsidiary corporations, namely, the United 
Electric Securities Co., the Electrical Securities Corporation, and the 
Electric Bond & Share Co. The Oeneral Electric Co. owns aU the 
common stock of these three companies, and the four concerns wiU 
hereafter be referred to as the "(General Electric companies." ^ This 
phrase has a meaning entirely distinct from the phrases ''Oeneral 
Electric group" and ''Oeneral Electric interests," frequently used in 
this report. The latter phrases refer to all water-power companies 
or other public-service companies controlled by or afiiliated with the 
General Electric Co. or one or more of the three other corporations 
just named. 

Before discussing the extent of ownership or the degree of influence 
of the Oeneral Electric Co. in water-power developments it is impor- 
tant to point out the magnitude of its operations and the broad field 
covered by its activities. 

The Oeneral Electric Co. — The Oeneral Electric Co. was incor- 
porated in 1892 by a special act in New York. It acquired practi- 
calhr all the capital stock of the Edison Oeneral Electric Co. (and 
witn it more than 99 per cent of the capital stock of the Edison 
Electric light Co., with plants at Schenectady, N. Y.), and the 
Thomson-Houston Electric Co., with plants at Lynn, Mass., and 
Harrison, N. J. The new corporation also acquired the Thomson- 
Houston International Electric Co., a foreign selling agency of the 
Thomson-Houston Electric Co. In 1894 it acquired the assets of 
the Pennsylvania O^aeral Electric Co. Since that time it has 
acquired various other electrical-equipment concerns in this country 
and abroad, and it has organized or acquired important companies 
that hold or deal in seciuities. 

The Greneral Electric Co. is the largest manufacturer of electrical 
machinery and apparatus in the world. Its principal machinery 
plants are at Schenectady, N. Y., and Lynn and Pittsfield, Mass.; 
its plants for the manufacture of incandescent lamps are at Harri- 
son and Newark, N. J., Fort Wajrne, Ind., and Toledo, Ohio. 

The growth of this company has been marked and steady. In 
1894 its total assets were stated as nearly S44,000,000, including 
patents and franchises carried to the value of more than $8,000,000. 
By the end of 1910 these assets had increased to $107,767,000, not 
including any value placed upon patents and franchises, which were 
carried on the books at that time at $1. The growth of the business 
of the company is indicated by the fact that from 1894 to 1910 its 
annual sales increased from $12,500,000 to $71,478,000. 

> For a list ol Uie officers and directors of these companies as of Jan. 1, 1911, see p. 142. 
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The resources of the General Electric Co. are set forth in th^ fol- 
lowing consolidated balance sheet as of December 31, 1910: 



Ansets. 



Patents, franchises, etc 

Factory plants 

Fumitura acd flxturee other than in 

factories 

Real estate (other than factory plants) 

Stocks and bonds owned 

Gash 

Notes and accounts receivable 

Dae from allied companies 

Work in progress 

Inyentorles: 

Factories 

Oeneral and local offices 

Consignments 

Copper-mining investments 

Total 



II 
15,516,314 

1 

345,719 

23,666,833 

14,912,400 

19,047,450 

2,923,483 

569,789 

24,546,961 

3,240,316 

263,664 

2,805,077 



107,767,017 



LlablUties. 



Capital stock 

DebentuTBS 

Aoorued interest on debentures. 

Aoorued taxes. 

Accounts payable 

Dividends payable 

Advance payments on oontncts. 
Surplus 



Total 



$65,179,600 

14,962,000. 

' 88,666 

173,405 

3,796,230 

1,303,502 

245,819 

23,023,706 



107,767,017 



Two notable items in the assets of the company in the foregoing 
balance sheet are cash, and stocks and bonds owned. The cash item 
represents about 14 per cent of the total assets. The stocks and 
bonds; not including S2;805,077 in copper mining investments, amount 
to about 22 per cent of the total assets of the company. In other 
words, cash and securities, including copper mining investments, 
represent approximately 38 per cent of the total assets of the com- 
pany. More than $6,000,000 of the stocks and bonds represent the 
securities of the United Electric Securities Co., the Electrical Securi- 
ties Corporation, and the Electric Bond & Share Co. It should be 
stated in this connection that the securities owned are carried on 
the books of the company at their market value, which, in some 
instances, is considerably below their par value. The company in 
its reports subdivides the item of $23,666,833 of stocks and bonds 
owned, as follows: 

Affiliated manufacturing and seUing companies $8, 225, 879 

Security-holding companies 6, 262, 398 

Local lighting and railway companies 8, 322, 206 

Miscellaneous 856,350 

Total 23,666,833 

The extent of General Electric influence is not fully revealed by 
its consoUdated balance sheet. A very large number of corpora- 
tions are connected with it through its subsidiaries and through cor- 
porations controlled by these subsidiaries or a£Bliated with them. 
There is a still wider circle of influence due to the fact that officers 
and directors of the General Electric Co. and its subsidiaries are also 
officers or directors of many other corporations, none of whose securi- 
ties are owned by any General Electric corporation. The corpora- 
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(ions SO connected with the General Electric Co. include a number of 
hydroelectric developments, numerous public-service corporations, a 
long list of the most powerful banking and financial institutions in 
the country, and many steam railroads and industrial corporations. 
The details of the most important of these interrelations will be 
presented hereafter. 

A proper imderstanding of the scope of the operations of the Gen- 
eral Electric Co. requires a brief description of the organization and 
operation of the three subsidiary corporations mentioned at the 
beginning of this section. 

United Eleotbig SECUBrriES Co. — ^This company was incorporated 
m Maine in 1890 to hold securities owned by the (General Electric Co. 
It devotes itself particularly to buying mortgage bonds of corpora- 
tions operating electric lighting, power, and railway plants, and issu- 
ing against them its own collateral trust bonds. 

Its method is to deposit the bonds of various electric companies in 
trust and issue thereon its own collateral trust bonds. As the under- 
lying bonds are sold, the collateral trust bonds are retired. These 
trust bonds are in series and each series is distinct from all others. 
A single series of bonds, however, may be based upon the securities 
of several distinct corporations. For example, the twenty-seventh 
series consists of a total issue of $500,000 in 6 per cent collateral trust 
bonds dated February 1, 1908, and due February 1, 1938. This 
issue is based on the underlying bonds of seven traction, lighting, 
and power companies in as many different States. 

The United Electric Securities Co. has outstanding $1,000,000 seven 
per cent cmnulative preferred and $500,000 common stock. Since its 
oi^anization it has issued 31 series of collateral trust bonds aggre- 
gating $18,500,000. Of this amotmt $14,201,000 have been retired 
and canceled, leaving outstanding at present $4,299,000. 

Eluotbigal Securities Coepobation. — ^This company was incor- 
porated in New York in 1904. Its capital stock consists of $2,000,000 
common and $1,000,000 five per cent cumulative preferred. Its 
bonded indebtedness consists solely of collateral trust sinking fund 
fives in eight series to the amount of $3,308,000. 

The function of the Electrical Securities Corporation is similar to 
that of the United Electric Secmities Co., issuing collateral trust 
bonds in successive series, based on underlying securities. It appar- 
ently was organized to do in New York what the United Electric 
Securities Co. had for years done in Boston. The New York corpora- 
tion has apparently been more aggressive than the Boston company. 
It has freely taken stock in other concerns as well as bonds. Its 
officers, particularly its vice president, C. N. Mason, who is its active 
head, have served on reorganization and merging committees in 
various sections of the country. 
I46isi2°— 12 — 11 
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Eleotbic Bond & Shabb Co. — ^This company diflFers entirely from 
the two just considered. Its charter and by-laws render it oi^anicaUy 
different; and its operations have shown it to be a more aggressive 
concern. It acquires and holds the securities of other corporations; 
enters syndicate agreements; it has taken active part in reoi^anizar 
tions; it investigates projects; it manages operating concerns; and has 
subsidiary holding corporations of its own. In a word, it is the most 
active organization of the General Electric interests in their policy 
toward lighting, traction, and hydroelectric companies. Its by-laws 
authorize its executive committee to purchase for the account of the 
corporation stocks, bonds, and other evidences of indebtedness. It 
is further provided, however, that no purchase or contract of purchase 
shall be made unless the corporation at the time of making the con- 
tract shall have sufficient cash in bank to pay for such securities, or 
shall have made provision by which it shall be available at the time 
of the delivery of the securities. This provision means, of course, 
that the Electric Bond & Share Co., unlike the other two subsidiaries 
already discussed, can not in these respects operate on its credit. 

The capital liabilities of the Electric Bond & Share Co. consist of 
$2,000,000 common and $2,000,000 five per cent cumulative preferred. 
Its general balance sheet as of December 31, 1910, showed assets to 
the amount of $5,821,553. About 56 per cent of its assets consisted 
of securities of other corporations and cash, the cash item amounting 
to $1,133,883. 

A list of the officers and directors of the General Electric Co. and 
the three subsidiaries just considered is presented below: 

LIST OF OFFICERS AND DIRECTORS OF THE GENERAL ELECTRIC CO., ELECTRIC 
BOND & SHARE CO., ELECTRICAL SECURITIES CORPORATION. AND UNITED ELEC- 
TRIC SECURITIES CO. (THE "GENERAL ELECTRIC COMPANIES"), JANUARY 1, 1911. 



Name. 



Abbott, Gordon 

Abbott, Walter 

Ames, Oliver 

Bamum, W.M 

Bedford, A. C 

Bertron, S. R 

Boisot,E.K 

Btirchard,A. W 

CaiT,E.L 

Carr, Samuel 

Coffin, C.A 

Coffin, Winthrop 

Coolidge, T. Jeflersonjr. 

Dame, F. L 

Darling, H.W 

Dexter, Philip 

Emerson, W. R 

Farrar, Frederick A 



General Electric 
Co. 



Director. 
Director. 



Asst.topres. 



Pros, and dir. 

Director 

Treasurer 



Electric Bond & 
Share Co. 



Electrical Securi- 
ties Corporation. 



Director. 



Director. 
....do.. 



Director. 



Vice pres. 



Dir. and vice pres. 



Director. 



Director. 



Director. 



Director. 



United Electric 
Securities Co. 



Pros, and dir. 
Director. 



Trees, and dir. 
Director. 

Director. 



Director. 
Asst. treas. 
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LIST OF OFFICERS AND DIRECTORS OF THE GENERAL ELECTRIC CO., ELECTRIC 
BOND & SHARE CO.. ELECTRICAL SECURITIES CORPORATION. AND UNITED ELEC 
TRIC SECURITIES CO. (THE ''GENERAL ELECTRIC COMPANIES"), JANUARY 1, IMl— 
ConUnued. 



Name. 



Ftok^PUny 

Fi8k.WUburC.. 
Oanfawr, Q«o. P. 
Oubelman, O. L. 
Hamilton, C. P.. 
Hart.F.R 



General Electric 
Co. 



Higgjnson, H. L 

H1U,E.W 

HoUlster, O.C 

Jobnson, Homer H 

lohnsoDyM. B 

Kaufman, W. T 

Kccler, I. S. .......... 

Lane,W.C 

Lovejoy, J. R 

lIaaon,C.N 

UitclieU,S.Z 

lIoflat,Oeo.B 

M(H^;an, J. P 

Morse, R.C , 

Murray, R. 8 , 

OrU,J.P 

Paine, Robt. Treat, 2d , 

Panons, Hinsdill 

Peabody, Francis, Jr. . . 

Perry, Marsden J 

Ponlatowski, A 

Rlce,E.W.,Jr 

Rice,N.W 

Riley.John 

Rosen, Felix 

Sahonstall, P. L 

Scbmidlapp, J. G 

Schoonmaker, S. L 

Sheldon, Geo. R 

Smith, A. E 



Director. 
Director 



Electrio Bond Sc 
Share Co. 



Director. 



Asst. sec. 
Vioepres 



Director. 



Asst. trees. 
Director... 
....do.... 
Vicepres.. 



Director 

Vioepres. and dir. 
Asst. gen. aud 



Electrical Securl- 
• ties Corporation. 



Director. 



.do. 



Trees., asst. sec 

Asst. sec 

Director 



Director 



Pres. and dir. 
Director 



Director. 
....do.. 



Director. 



2d asst. sec. 



Director 

Sec., trees., and dir. 



Director 

Vioepres. and dir. 



Director. 



United Electric 
Securities Co. 



Director. 



Director. 



Chmn. bd. dirs... 



Director. 



Director. 
do.. 



Steele, Charles 

Steele, R.E...?... 
Stotesbory, E.T.. 
Strauss, Frederick. 
Sumner, Graham . , 

Sunny, B. £ 

Sykee, F. G 

Tilney, A. A 

Wal«,F.W 

Wetmore,C. W... 
Whltestone, S. L.. 

Winteffslt, H 

WestOYer,M. F... 

Young, A. M 

Zolter.J.F 



Director.... 
Comptroller. 



Director. 



Gen. aud.. 
Secretary.. 
2d asst. sec. 



Asst. trees, and 
asst. sec. 



Director. 
do.. 



Vice pres. 



Director. 



Director. 



Director. 
....do.. 



Director 

Pres. and dir. 



Director. 



Director. 
....do.. 



Director. 



Director. 
Director. 



Director. 
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The affiliations of the General Electric Co. and its subsidiaries 
with hydroelectric concerns and the significance of this list of officers 
and directors wiU later be apparent. Influential directors in the 
General Electric Co. and its subsidiaries are officers or directors in 
a number of the largest and most important water-power corpora- 
tions in the country. 

Watee-powee peopebttbs in the Genebal Elegtbio oboup. — 
The direct connection of the General Electric Co. itself with water 
power is slight, but the connection of the General Electric Co., in- 
cluding the three subsidiary corporations already discussed, is exten- 
sive. With the General Electric Co. proper the subject of water 
power has been one of vital interest from the first, as was quite 
natural in view of the close relktionship between power developments 
and the generation and appUcation of electricity. 

From this close association with hydroelectric developments and 
for reasons previously stated, the General Electric Co., its principal 
subsidiaries and a number of the most prominent officers and directors 
of these interests, have gradually become interested in hydroelectric 
developments until a vast voluilie of water power has come under 
General Electric influence. The various water-power companies 
which are controlled by the General Electric companies, or which have 
some affiliation with or relationship to them, may be arranged in 
three groups according to the degree of control or the nature of rela- 
tionship. These groups will be designated, in this discussion, as 
A, B, and C. 

Group A includes those water-power companies that are completely 
controlled by General Electric companies or General Electric interests. 
In all cases but two this is through the holding of a majority of their 
common stocks. 

Group B includes those water-power companies of whose securities 
a portion, but considerably less than a controlling interest, is held by 
the General Electric companies, and some of whose officers and 
directors are also officers or directors of the "General Electric com- 
panies,'' or are in some way connected with interests alUed with the 
General Electric Co. 

Group C includes water-power companies amo^ whose officers and 
directors are individuals who are also officers or directors of the 
"General Electric companies," or who are in some way connected 
with interests allied with the General Electric Co., but are not con- 
nected by the corporate ownership of securities. 

It should be noted in connection with Groups B and C that it is 
not possible to determine the degree of General Electric influence in 
these companies. The ownership of securities, in the case of Group B, 
may have slight significance, and a single director, as in the case of 
some companies in both groups^ may have but little significance. It 
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is highly probable, however, that such men as those shown in the 
table below do exercise a very considerable influence in the affairs of 
corporations with which they are connected. 

The water-power companies involved in each of the above-described 
groups, and the power owned or controlled by each company are 
shown in the following table: 

Table 1«.— COMPANIES OWNING OR CONTROLLING WATER POWER AND CONTROLLED 
BY, AFFILIATED WITH, OR IN SOME WAY RELATED TO THE GENERAL ELECTRIC 
CO., APRIL, IWl. 

Oroup A. — Water-power eompaniea eonirolUd by the **Oeneral EUetric eompania*' or General Eleetrk 

intereeU. 





Water power. 


• 

Per cent of securities 
hnld bv the "Gen- 
eral Electric com- 
panies.'' 


Personal connection 


Conopany. 


Devel- 
oped and 

under 
construo- 

tion. 


Undevel- 
oped. 


Total. 


with the "General 
Electric companies," 
showing individual 
and position in water- 
power company. 




h.p» 


». p. 


h. p. 






American Power & Licht 


15,840 




15,840 


Common stock. 16.3 ^.. 


F. G. Sykes, pres. and 
dir.; F. L. Dame, 


Co. 


















vice pres. and dir.; 












E.W.Hill, vice pres.; 












B. Z. MitcheU, F. A. 












Farrar, A. C. Bed- 












ford, A. W. Bur- 












chard, A. M. Young, 












directors. 


Aafaevflle Electric Co 


260 


3,000 


3,260 


Common stock, 02.4; 
preferred stock, 100; 
bonds, 100. 


C. N. Mason, vice pres. 
and dir. 


PikmllnA. PowAT A Lieht 


'37,000 




s 37,000 


Common stock. 38.6: 


C. N. Mason. F. L. 


Co. 








preferred stock, 10.8; 
notes, 26.0; bonds, 
51.4. 


Dame,S.Z.MitcheU, 
directors. 


ConsoUdated Power 6t 


2,000 


2,500 


4,500 


Common stock, 54.7; 




Light Co. of South Da- 








preferred stock, 46.7; 




kota. 








bonds, 74.1. 




Rockford Electric Co. . . . 


1,760 




1,760 


Subsidiary of Ameri- 
can Gas & Electric 






















Co., a mi^rity of 












whose stock is held 












by Electric Bond A 












Share Co. 




BchcBiectady Power Co. . 


26,000 




26,000 


Owned by General 
Electric Co. 


Hinsdill Parsons, dir. 








Total 


82,860 


5,500 


88,360 









1 Electric Bond & Share Co. has under option 1609,100 additional of common stock. 
t Includes power of Yadkin River Power Co., formerly Rockingham Power Co. 
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Tabls 16.-COMPANIES OWNING OR CONTROLLING WATER POWER AND CONTROLLED 
BY, AFFILIATED WITH, OR IN BOME WAY RELATED TO THE GENERAL ELECTRIC 
CO., APRIL, 1911— Continued. 

Onmp B.—Oommereial water-power oompantea ofwhoee eeeurUiee a portion^ but leu Hum a majorUf, it Mi bg 
the "General EUdrk companiu" In oU eaeet there ore common offieen or iireeiors. 





Water power. 


Per cent of securities 
held by the ''Gen- 
eral Electric oom- 
panlBS." 


Penonal connectkm 


Company. 


Devel- 
oped and 

under 
construc- 
tion. 


Undevel- 
oped. 


Total. 


with the "General 
Electric companies," 
showing individual 
and position in wata^ 
power company. 




k, p. 


\. p. 


k. p. 






Butte Electric & Power 


69,260 


07,600 


166,860 


Bonds, 6.11 


C. A. Coffin, dir.; C.W. 


Co. 










Wetmore, pres. and 
dir.; 8. Z. ICitcfaeU, 
vice pres. and dir. 


Central Colorado Power 


39,000 


50,000 


89,000 


Common stock, 11.5; 


8. Z. lUtcheU, vice 


Co. 








preferred stock, 2.7; 
firstmtg. bonds, 1.9. 


pres. and dir.; A. C. 
BedJiord, dir.; A. E. 


Northwestern Power Co. 








Common stock, 0.7; 


P. L. SaltonstaU, dir. 










preferred stock, 1.2. 




Great Northern 


39,000 


20,000 


69,000 


Bonds, 1.1 




Power Co. 












PennsylYania Water & 
Power Co. 


136,000 




135,000 


Common stock. 3.8: 


W. M. Bamum and 






bonds, 5.8. 


A. C. Bedford, direo- 












tora. 


Sierra & San Francisoo 


65,500 


50,000 


115,500 


Bonds, 9.7» 


8. Z. MitcheU, dir. 


Power Co. 












San Juan Water & Power 


8,000 




8,000 


Common stock. 8.7: 


F. L. Dame, pres. and 
dir.; A. E. Bmith 


Co. 








bonds, 13.3. 












and 8. Z. Mitchell, 












directors. 


Western Power Co 








Common stock, 0.2; 
preferred stock, 1.0. 


A. w. Burcharti ftnd 










A. C. Bedford, direo- 












tois. 


Great Western 


60,000 


300,000 


360,000 


Bonds, 1.9 


A. C. Bedford, dir. 


Power Co. 












Whatcom County Rail- 


3,300 


5,000 


8,300 


Common stock, 6.7; 


C. N. Mason, dir. 


way dc Light Co. s 








bonds, 11.8. 




Total 


419,060 


522,600 


941,660 









Cfroup C— Oommereial water-power eompaniee in whkh one or more direeton or ojfieen are direeton or offieen 
in the "General Electric companiet" but in which no eecwritiet are known to be corporatelp held. 



Albany Southern R. R. . 

Colorado Springs Light, 
Heat & Power Co. 

Manchester Traction, 
Light & Power Co. 

Niagara Falls PowerCo. . 




U18,300 



A. M. Young, 1st vice 
pres. and dir. 

8. R. Bertron, dir.< 

P. L. SaltonstaU, dir. 

B. T. Stotcsbory, dir. 



I Second mortgage bonds. 

> Also included in Stone & Webster, Table 18, p. 164. 

• Director of Susquehanna Railway, Light & Power Co., of whioh the Colorado Springs Light, Heat A 
Power Co. is a subsidiary. 

* Does not Include 62,500 h. p. developed on the Canadian side of Niagara Falls by an affiliated oonoarDy 
the Canadian Niagara Power Co., but nearly all sold in the United States. 
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Table 16.-COMPANIE8 OWNING OR CONTROLLING WATER POWER AND CONTROLLED 
BY, AFFILIATED WITH, OR IN SOME WAY RELATED TO THE GENERAL ELECTRIC 
CO., APRIL, 1911— Contlnned. 

Oroup C— Commercial water-power eompaniet in which one or more directort or offieere are direction or offieere 
inihe" Oeneral Electric eompaniee," but in which no securities are known to be eorporatdy Aeld— Contd. 





Water power. 


Per cent of securities 
held by the "Gen- 
eral Electric com- 
panies." 


Personal connection 


Company. 

% 


Devel- 
oped and 

nnder 
constroo- 

tlon. 


Undevel- 
oped. 


Total. 


with the <' General 
Electric companies,'' 
showing inaividual 
and podtion in water- 
power company. 




h, p. 

1,750 

18,000 

^•60,000 

48,000 

> 20, 000 
11,400 

0,426 
151,000 


h. p. 
4,500 


A. p, 
6,250 
8,000 

60,000 

123,000 

20,000 
1,400 

15,425 
175,000 




C. A. Coffin, dir 


North American Co 




C. W. Wetmore, dir. 
Geo. R. Sheldon, tress. 

and dir. 
A. C. Bedford and 








Portland Railway, Light 


75,000 


% 


& Power Co. 
Puget Sound Power Co. . 




Frederick Strauss, 
directon. 


Tampa Electric Co 






Robt. Treat Paine. 2d. 


Turners Falls Co 


6,000 
24,000 




dir. 
WInthrop Coffin, dir. 
Hinsdill Parsons, dir. 


Washington Water 




Power Co. 




Total 


487,105 


113^600 


550,005 









1 Bott^t from Southern Wisconsin Power Co. 
^ Also Inclnded in Stone & Webster group. Table 18, p. 164. 

' Electrical horsepower delivered in St. Louis, under 90-year contract between a subsidiary and the liis- 
sisrippi River Power Co. 

Particular attention is directed to that column of the table which 
shows the personal connection of each water-power company with 
General Electric interests. The frequency with which some of these 
names occur has an obvious significance. Mr. Coffin is president of 
the General Electric Co.; Mr. Mitchell is president of the Electric 
Bond & Share Co., one of the most active and aggressive of the General 
Electric subsidiaries; and Mr. Bedford is a director in this company. 
Mr. Mason is vice president of the Electrical Securities Corporation. 
One prominent official of the Electric Bond & Share Co. insisted 
that his connections with water-power companies (which are 
extensive) are entirely personal and have no further significance. 
It is impossible, however, to conclude that the personal connection of 
prominent and active officers of the General Electric Co. and its 
subsidiaries has no broader significance. 

It should be noted in connection with the companies shown in the 
table that some of them are also incfuded in the group of companies 
operated by Stone & Webster. The inclusion of these companies 
with the General Electric group is warranted, however, by the fact 
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that they fall within the classification that marks the evidence of 
General Electric influence. The companies included in both the Gea- 
eral Electric and the Stone & Webster groups have 84,700 h. p. devel- 
oped and under construction. The connection of Stone & Webster 
with General Electric interests is referred to elsewhere. (See p. 183.) 

Referring again to Table 16 it wUl be seen that the water-power 
companies included in the three groups described (A, B, and C) 
own or control 1,580,715 h. p., of which 939,115 h. p. is developed or 
under construction. These figures do not include 62,500 h. p. devel- 
oped by the Canadian Niagara Power Co. on the Canadian side at 
Niagara Falls, and 62,500 h. p. undeveloped and owned by the same 
company. While this power is subject to General Electric influence 
and is nearly all sold within the United States it has been omitted 
from the table because it is not generated in the United States. 

The General Electric control of the power of the companies included 
in Group A is practically absolute. The extent of the influence of 
the General Electric Co. in the concerns included in Group B can not 
be precisely determined. It seems reasonable to infer, however, that 
where important General Electric men, such as prominent oflicers of 
the General Electric Co. or one of its subsidiaries, are found among the 
officers or on the directorate of the water-power company the influence 
must be considerable. On the other hand, the mere ownership of a 
small block of stock or a comparatively small amount of bonds and 
slight representation upon the board of directors may not indicate 
any considerable degree of influence. This second group represents 
nearly one-half of the developed water power in the General Electric 
group and more than four-fifths of the undeveloped power. 

Group C, as shown in the table, includes water-power companies 
upon whose boards of directors or among whose officers are found men 
who occupy positions in the "General Electric companies," but none 
of whose securities, so far as is known to the Bureau, is corporately 
owned by them. That General Electric men are directors presumably 
means that they own stock. This does not necessarily mean affili- 
ation with the General Electric Co., but it certainly tends to make 
an easy way for consolidation or close affiliation. 

A brief analysis of the operations of the more important companies 
included in Table 16 reveals the fact that the activities of these 
water-power concerns are not always limited to the business of manu- 
facturing and selling power. They involve the ownership and opersr 
tion of municipal public-service utilities, thus broadening the influence 
of water power in its relations to the public and greatly widening and 
extending the influence of the owners of water power. A brief 
description of the more important companies in the respective 
groups follows: 

Group A. — Six water-power companies, with a total of 82,860 h. p., 
developed and under construction, and 5,500 h. p., undeveloped, fall 
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within this group. The total water power owned by some of the 
companies in this group is not lai^e, yet its ownership is significant, 
because of the fact that subsidiary to at least two of these smaller 
concerns are all the public-service corporations of the principal cities 
in which they operate. 

American Power dh Ligkt Co. — This company was incorporated in 
Maine in 1909 as an investment and holding company. It controls 
water power through the ownership of a majority of the stock of the 
Pacific Power & Light Co. While the General Electric companies 
do not own a majority of the stock of the American Power & Light 
Co.i it is absolutely controlled by men prominently connected with 
these companies. These companies aJbo own some securities in the 
Pacific Power & Light Co., which is practically operated by the 
officers of the Electric Bond & Share Co. F. G. Sykes, F. L. Dame, 
S. Z. MitcheD, A. C. Bedford, A. W. Burchard, E. W. Hill, F. A. 
Farrar, and A. M. Young, all of whom except the last are particularly 
prominent in General Electric affairs, are directors in the American 
Power & Light Co. F. G. Sykes is president and F. L. Dame and 
E. W. Hill are vice presidents. Furthermore, the outstanding com- 
mon stock is. in a voting trust consisting of S. Z. Mitchell, A. C. 
Bedford, and Starling W. Childs. Some of the above individuals 
appear as directors in the Pacific Power & Light Co. and other sub- 
sidiaries of the American Power & Light Co. 

The American Power & Light Co. through the Pacific Power & 
Light Co. owns developed water power to the amount of 15,840 h. p. 
For details of the operations of the American Power & liight Co. and 
its subsidiaries see '^ Concentration in Washington,'' page 111. 

AsheviUe Electric Co. — ^This company is a consolidation of the Ashe- 
viUe Street Railroad Co., the AsheviUe & Biltmore Street Railway & 
Transportation Co., the Intermontane Railroad Co., .and the old Ashe- 
viUe Electric Co. All the bonds and practically all the stock of the 
AshevUle Electric Co. are owned by the General Electric companies; 
and C. N. Mason, vice president of the Electrical Securities Corpora- 
tion, is vice president and director. 

The Asheville Electric Co. has water-power developments of its 
own of only 260 h. p. It secures most of its energy from the W. T. 
Weaver Power Co., a subsidiary of the North Carolina Electrical 
Power Co.^ The Asheville company owns an undeveloped water- 
power site of at least 3,000 h. p. on the French Broad River 8 miles 
north of Asheville. It operates all the street railways and lighting 
plants in Asheville and vicinity. 

Oarolina Power db Light Co. — ^This company is a consolidation of 
the Raleigh Electric Co. and the street railways of Raleigh, N. C, 
the Central Carolina Power Co., and the Consumers Light & Power 

1 This company appears to be entirely independent. 
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Co. of Sanford; N. C. it owns a gas plant at Durham, N. C, and 
recently it acquired all the stock of the Yadkin River Power Co. (for- 
merly the Rockingham Power Co.) . In the acquisition of the Yadkin 
River Power Co. the Carolina Power & light Co. issued SSySOO^OOO of 
conmion stock for a like amount (the entire issue) of the stock of the 
Yadkin River Power Co. In this expansion the General Electric com- 
panies did not acquire a majority of the stock, but the Electric Bond 
& Share Co. operates the properties and General Electric interests stiU 
control them. 

The water-power development of thid company consists of an instal- 
lation of 4,200 h. p. at Buckhom Falls on the Cape Fear River near 
Moncure, 800 h. p. on the Neuse River near Raleigh, leased from the 
Ral^eigh Ice & Electric Co., and 32,000 h. p. being developed on the 
Yadkin River near Rockingham. 

The company does the street railway and lighting business in 
Raleigh and supplies light to Sanford and Jonesboro, besides selling 
power to various manufacturing concerns. Its transmission lines ex- 
tend to Fayetteville, where electricity is supplied for light and power. 
The transmission line is projected from the Yadkin River plant to 
Raleigh, a distance of about 100 miles. The new line will connect 
with the old line at Sanford. 

Consolidated Power <Sc Light Co. of South Dakota, — ^This company is 
a successor of the old Consolidated Power & Light Co. of South Da- 
kota (a Wyoming corporation), which was a consolidation of the Black 
Hills Electric light Co. and the Belt Light & Power Co. A majority 
of the securities of this company are held by ''General Electric com- 
panies," though the names of General Electric men do not appear on 
its board of directors. 

Its water power consists of 2,000 h. p. developed and 2,500 h. p. 
undeveloped. It supplies light and power to Deadwood and Lead, 
S. Dak. 

BocJcford Electric Co, — ^This is a subsidiary of the American Gas & 
Electric Co., a majority of whose stock is held by the Electric Bond 
& Share Co. (General Electric). The electric light and gas plants at 
Rockford, 111., are owned by the Rockford Electric Co. Its water 
power consists of 1,760 developed horsepower. 

Schenectady Power Co. — ^Tlus was formerly the Schaghticoke Power 
Co. Its name was changed in 1908. Its water power consists of two 
developments, one of 6,000 h. p. at Johnsonville, and the other of 
20,000 h. p. 5 miles below at Schaghticoke, both on the Hoosick River 
in the State of New York. The company is owned outright by the 
General Electric Co., and practically all its enei^ is used at the Gen- 
eral Electric works at Schenectady. 

Gboup B. — ^This group includes those water-power companies of 
whose securities a portion, but less than a majority, is held by the 
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General Electric Co. or its subsidiaries^ and among whose officers, or 
upon whose boards of directors, are found officers or directors of the 
' 'General Electric companies." The total water power controlled by 
this group is 419,060 h. p., developed and under construction, and 
522,600 h. p., undeveloped. 

BuUe Electric db Power Co. — ^This company was incorporated in 
New Jersey in 1901. The General Electric companies own about 6 
per cent of the second mortgage bonds of this company. The rela- 
tionship is apparently mainly established through directors. C. A. 
Coffin, president of the General Electric Co., and S. Z. MitcheU, presi- 
dent, and C. W. Wetmore, a director in the Electric Bond & Share 
Co., are all directors in the Butte Electric & Power Co. 

The Butte Electric & Power Co. and its constituent and subsidiary 
companies control 69,260 h. p. developed water power and 97,600 
h. p. undeveloped. It is the dominant figure in the water-power 
situation in Montana. The details of its operations are discussed 
under ''Concentration in Montana." (Seep. 112.) 

CerUral Colorado Power Co, — ^This company has 39,000 h. p. 
developed and 50,000 h. p. undeveloped and dominates the water-, 
power situation in Colorado. It owns all the stock of the Leadville 
Light & Power Co. and has a working contract with the United 
Hydro-Electric Co. It is subject to strong General Electric influ- 
ence and probably dominated thereby. The General Electric com- 
panies own some of the stocks and bonds, and S. Z. Mitchell, A. C. 
Bedford, and A. E. Smith are on its board of directors. S. Z. MitcheU 
is vice president of the company and A. E. Smith is assistant treas- 
urer. For details of its operations see ''Concentration in Colorado/' 
page 114. 

San Jvan Waier <Sb Power Co. — ^This company operates in the 
vicinity of Durango, Colo. Nearly 9 per cent of its common stock 
and more than 13 per cent of its bonds are owned by the General 
Electric companies, and three prominent General Electric men are 
on its board of directors, one of whom is president. This company 
is practically, if not absolutely, controlled by the same interests 
(General Electric) that control the Central Colorado Power Co. (See 
p. 115.) It has 8,000 h. p. of developed water power. It owns the 
lighting plants in Durango and sells power in that vicinity. 

Northwestern Power Co. — ^This company was incorporated in Maine 
in 1905. It operates in Duluth, Minn., and vicinity. It owns all 
the capital stock of the Great Northern Power Co. through which it 
controls its water power. While the corporate interest of the Gen- 
eral Electric companies in the Northwestern Power Co. and its sub- 
sidiary is of itself insignificant, a relationship is suggested by the fact 
that the Duluth Edison Electric Co., which is closely affiliated with 
the General Electric, is the principal customer of the Great Northern 
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and controls the markets of Duluth. Furthermore, P. L. Saltonstall, 
a director in the Electric Bond & Share Co., is a director in both these 
companies. 

The Great Northern Power Co. owns water power to the amount of 
39,000 h. p., developed and under construction, and 20,000 h. p., 
undeveloped. It owns the entire common stock of the Northern 
Power Co. of Wisconsin, through which it supplies electricity in 
Wisconsin. It has a franchise for 6 miles of undei^ground conduit 
in the city of Duluth and owns in* fee rights of way in that city for 
transmission lines to substations in Duluth and Superior. In the 
city of Superior its substation apparatus is installed in the plant of 
the Superior T7ater, Light & Power Co., to which it sells power. 

Pennsylvania Water dk Power Co, — ^This company is a reorganiza- 
tion of the McCall Ferry Power Co. A majority of the reorgani- 
zation conmiittee were General Electric men. The General Electric 
companies own a small portion of the stocks and bonds, and W. M. 
Bamum and A. C. Bedford, both General Electric men, are directors. 
Its water power is on the Susquehanna River in Pennsylvania, where 
it has developed and under construction 135,000 h. p. It sells 
20,000 electrical horsepower to the Consolidated Gas, Electric Light 
& Power Co. of Baltimore, which controls the entire gas, electric 
Ught, and power business of that city. 

Sierra <& San Francisco Power Co, — ^The Sierra & San Francisco 
Power Co. is controlled by the United Railways Investment Co. of 
San Francisco. The General Electric companies together own nearly 
10 per cent of the bonds of the Sierra & San Francisco Power Co., 
and S. Z. Mitchell, president of the Electric Bond & Share Co., one of 
the most active and influential of the men connected with the General 
Electric interests, is on its board of directors. 

The Sierra & San Francisco Power Co. owns 65,500 h. p. of water 
power developed and under construction and 50,000 h. p. unde- 
veloped. It also has steam plants with a rated capacity of 30,400 
h. p. Nearly all its power is used by the parent company in the 
operation of its street railroads in San Francisco. It sells some power 
to the Pacific Gas & Electric Co., which, in turn, seUs some power to 
a subsidiary of the United Railways Investment Co. 

Western Power Co, — ^This company controls water power through 
its subsidiary, the Great Western Power Co. The security holdings 
of the General Electric companies in these concerns are not signifi- 
cant, but two prominent General Electric men, namely, A. W. 
Burchard and A. C. Bedford, are directors in the Western Power Co., 
and the latter is also a director in the Great Western Power Co. 

This company controls water power to the amount of 60,000 h. p., 
developed and under construction, and 300,000 h. p., undeveloped. 
The relationship of this company to the Pacific Gas & Electric Co. 
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and other details are discussed under '^ Concentration in California." 
(Seep. 101.) 

Whatcom County Railway dk Light Co, — ^The General Electric com- 
panies own nearly 7 per cent of common stock and nearly 12 per cent 
of the bonds of this company, and C. N. Mason, who is vice president 
and director of the Electrical Securities Corporation, and a director 
in the United Electric Securities Co., is a director. 

The company has water power to the amount of 3,300 h. ^p. 
developed, and 5,000 h. p. undeveloped. It does the entire electric 
railway, electric lighting, power, and gas business in Bellingham, 
Wash. It also owns the capital stock of the Bellingham & Skagit 
Railway Co. This company is also included in the Stone & Webster 
group. (See p. 164.) 

Group C. — This group is composed of companies, each of which 
has at least one officer or director who is an officer or director of the 
''General Electric companies.'' It includes 10 companies with a 
total water power, developed and under construction, of 437,195 
h. p., and 113,500 h. p., undeveloped. This does not include 62,500 
h. p., developed, and 62,500 h. p., undeveloped, on the Canadian 
side of Niagara Falls. 

Albany Southern Railroad. — This company was organized in New 
York as successor of the Albany & Hudson Railroad, which was itself 
successor to the Albany Hudson Railroad & Power Co. In the oigan- 
ization of the Albany Southern the Albany & Greenbush Bridge Co. 
was absorbed. A. M. Young, a director in the Electric Bond & 
Share Co., is a director and first vice president of this company. 

The company has developed water power to the amount of 6,320 
h. p. It operates an electric railroad from Hudson to Rensselaer, 
X. Y., a distance of 35 miles, together with local lines in Hudson. 
It leases traction rights from the United Traction Co.'s lines from 
Rensselaer to State Street, Albany. Altogether it operates 49 miles 
of track. It owns all the gas and electric light plants in Hudson 
and Rensselaer and supplies power to East Greenbush, Kinderhook, 
Nassau, Niverville, North Chatham, Stuyvesant Falls, and Valatie. 
J. G. White & Co. are the operating managers. 

CoUrrado Springs Light, Heat cfe Power Co, — ^This company is con- 
trolled by the United Gas & Electric Co., wliich is a subsidiary of the 
Susquehanna Railway, Light & Power Co. The relationship of the 
Colorado Springs Light, Heat & Traction Co. to the General Electric 
Co. is through the last-named company, in which S. R. Bertron, a 
director of the Electric Bond & Share Co., is a director. The Colorado 
Springs Co. has ,water power to the amount of 3,000 h. p. developed, 
and 4,000 h. p. undeveloped. It controls the entire electric light 
and power business of Colorado Springs and Colorado City, Colo. It 
also does the electric light and power business of Manitou^ Colo. 
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Manchester TracHon, Light <& Power Co. — This company, or its 
subsidiaries, has four developed power sites with a total rated wheel 
capacity of 10,000 h. p. It owns the electric lighting plants of Man- 
chester, N. H., and controls, through stock ownership, the Manchester 
Street Railway, the Manchester and Derry Street Railway, and the 
Manchester & Nashua Street Railway. These subsidiaries operate 
about 67 miles of street and interurban railways in Manchester and 
vicinity. 

Niagara Falls Power Co. — ^This company was incorporated in 1886 
in New York with authority to use the water of Niagara River and 
transmit energy developed thereby to points in New York State. 

A direct relationship between the General Electric Co. and the 
Niagara Falls Power Co. is found in the fact that E. T. Stotesbuiy, 
of the firm of J. P. Morgan & Co., is a director in both concerns. 
Furthermore, that firm has two additional directois in the Niagara 
Falls Power Co. This is an indication of an important degree of 
common control, since the firm of J. P. Morgan & Co. is generally 
regarded as the dominating interest in the General Electric Co. 

The wheel installation of this company is 111,000 h. p., and it sells 
7,300 h. p. in the form of water, thus giving it a total of 118,300 h. p. 
The Niagara Falls Power Co. owns practically all the stock of the 
Canadian Niagara Power Co., which has 62,500 h. p. developed 
and 62,500 h. p. undeveloped on the Canadian side. The Niagara 
Falls Power Co., therefore, really controls 180,000 h. p. developed and 
under construction, but only that portion developed within the United 
States is included in the table. 

The Niagara Falls Power Co. also owns more than half the stock 
of the Cataract Power & Conduit Co., and all the stock of the Tona- 
wanda Power Co. These two latter companies distribute power, 
respectively, in Buffalo, and in Tonawanda and North Tonawanda, 
N. Y. These distributing subsidiaries furnish most of the power for 
the International Railway Co., which operates approximately 375 
miles of track, including all the electric street railway systems of 
Buffalo, N. Y., and vicinity, besides suburban and interurban electric 
lines. They also supply current to the lighting companies of Buffalo, 
and light Tonawanda and North Tonawanda. 

North American Co. — ^This company was incorporated in New Jer- 
sey in 1890. Evidence of close affiUation with General Electric inter- 
ests is apparent. C. A. Coffin, president of the General Electric Co., 
and C. W. Wetmore, a director of the Electric Bond & Share Co., 
are directors in the North American Co., and George R. Sheldon, 
president and director of the Electrical Securities Corporation, is its 
treasurer. 

The North American Co. was authorized to acquire the property of 
the Oregon & Transcontinental Co. and to engage in railroad and 
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general financiering and to promote street railway, electric light, and 
power enterprises. This company is remarkable in the extent of its 
control of public-service corporations. It controls, through stock 
ownership, the Milwaukee Light, Heat & Traction Co., the United 
Railways Co. of St. Louis, the St. Louis County Gas Co., the Union 
Electric Light & Power Co. of St. Louis, the Suburban Electric Light 
& Power Co., the Detroit Edison Co., the Racine Gaslight Co., the 
West Kentucky Coal Co., and the Mississippi Power Distributing Co. 
It recently subscribed for $500,000 of the bonds and $200,000 of the 
common stock of the Mississippi River Power Co. 

The North American Co. is not primarily a water-power corpora- 
tion. It owns 1,750 h. p. through the Detroit Edison Co. It pur- 
chases 8,000 h. p. from the Southern Wisconsin Power Co., which is 
practically the entire output of that concern, and its subsidiary, the 
Mississippi Power Distributing Co., has a contract with the Mississippi 
River Power Co. for 60,000 electrical horsepower delivered in St. 
Louis. The company is thus placed in practical control of 69,750 
h. p. It should be pointed out that the 60,000 h. p. involved in the 
contract with the Mississippi River Power Co. is electrical horsepower, 
and therefore is considerably less than the actual wheel power at the 
point of development. 

The company through its subsidiaries does the entire commercial 
lighting business of Detroit, Mich., and lights not less than six smaller 
conununities in that vicinity. Similarly, it operates practically all 
the public-service utilities (traction and electric light) in Milwaukee 
and St. Louis. 

Portland Baihoay, LigJU <k Power Co. — ^This company was organ- 
ized in Oregon in 1906. At the time of its organization it purchased 
the property of the Portland Railway Co., the Portland General Elec- 
tric Co., i^nd the Oregon Water Power & Railway Co. The company 
owns or controls 48,000 h. p. developed and 75,000 h. p. undeveloped. 
Two of its directors are also directors in the General Electric 
companies. This company, however, is primarily a part of the 
Clark-Foote-Hodenpyl-Walbridge interests. (See p. 174.) 

The Portland Railway, Light & Power Co. now owns practically 
the entire street railway and all the electric light and power plants in 
Portland, Oreg., the electric light and power plants iu Oregon City, 
Silverton, Woodbum, and several other small towns in Oregon, and in 
Vancouver, Wash. It owns the street railway system and electric 
light and power, and gas plants of Salem, Oreg. Its railway mileage 
is equivalent to 251 single-track miles. 

Puget Sound Power Co. — ^This company is a subsidiary of the Seattle 
Electric Co., which, in turn, is controlled by the Pacific Coast Power 
Co. S. Z. Mitchell, president of the Electric Bond & Share Co., is 
a director in the Puget Sound company. The Puget Sound Power Co. 
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is also included in the Stone & Webster group (p. 164). It has water 
power developed and under construction to the amount of 20,000 
h. p. Power developed by this company is distributed to Tacoma, 
Seattle, and intermediate points for railway, lighting, and manuf ac^ 
turing purposes. For details of its operation see "Concentration in 
Washington," page 107. 

Tampa Electric Co. — This is another company that is also included 
in the Stone & Webster group. Robert Treat Paine, 2d, who is a 
director in the General Electric Co., the Electric Bond & Share Co., 
and the United Electric Securities Co., is vice president and director 
in this company. It has developed water power to the amount of 
1,400 h. p. It operates in Tampa, Fla., and vicinity. For details 
see page 166. 

Turners FaJh Co. — This company has water rights on the Con- 
necticut River at Turners Falls, Mass. Its primary business is to 
sell power in the form of water. It thus sells 6,425 h. p. to various users 
who have their own installations. The surplus water, after supplying 
others, is used by the company itself in the operation of a hydro- 
electric plant with a rated wheel capacity of 3,000 h. p. The total 
wheel installation in connection with its property is, therefore, 
9,425 h. p. 

Most of the power generated by its own wheels is sold to the Green- 
field Electric Light & Power Co. at Greenfield and the Franklin 
Electric Light Co. at Amherst; the remainder is used for lighting 
Turners Falls. 

Washington Water Power Co, — Hinsdill Parsons, who is a vice 
president of the General Electric Co. and director in the Electric 
Bond & Share Co., is a director in this company. 

The Washington Water Power Co. operates in the vicinity of 
Spokane, Wash., and practically dominates the power situation in 
that region. It has power to the amount of 151,000 h. p., developed 
and imder construction, and 24,000 h. p., undeveloped. The opera- 
tions of this company are discussed in more detail under ''Concen- 
tration in Washington.'' (See p. 110.) 

Magnitude op General Electbig influence in watbbtPoweb 
DEVELOPMENT. — ^It should be kept in znind that the General Elec- 
tric interests do not absolutely control all the power embraced in 
this discussion. As previously stated, there is no way 6f knowing the 
extent of the influence exercised in some of the companies. It is 
entirely reasonable to assume, however, that whenever an officer or 
director of one of the General Electric companies is a director or 
officer of a water-power company he exercises some influence, and 
that such influence is certainly friendly to General Electric inter- 
ests. In Group C, it wiU be recalled that neither the General Electric 
Co. nor its subsidiaries (thei '' General Electric cidmpanies'O own any 
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of the securities and that the influence of the General Electric Co. is 
due entirely to representation on boards of directors. In Group B, 
the General Electric influence may be somewhat stronger by virtue 
of the ownership of securities. In Group A the General Electric has 
practically complete control by virtue of security ownership as well as 
representation on boards of directors. That the presence of officers or 
directors of General Electric interests on the directorates of water- 
power companies does carry with it considerable influence can not be 
reasonably questioned. In discussing, therefore, the influence of the 
General Electric Co. in water-power development all those companies 
are included in which it is reasonably certain that some such influence 
is exercised, although this is obviously, to some extent, a matter of 
opinion. 

The importance of the water power, subject to some sort of influence 
from the General Electric Co. and its subsidiaries, does not fully 
appear from the figures given in Table 16 and the discussion in con- 
nection with it. Table 7 ^ shows the total commercial power devel- 
oped and under construction in the United States to be 2,961,549 h. p. 
Tlie total water power developed and under construction, owned or 
controlled by companies subject to a greater or less degree of General 
Electric influence, as shown in Table 16, is here summarized as follows: 

Honepower. 

Group A 82,800 

' Group B 419,060 

Group C 437,195 

Total 939,115 

The above total of 939,115 h. p. represents more than 31 per cent of 
all the commercial water power, developed and under construction, 
in the United States. These figures, however, do not include the 
62,500 h. p. developed by the Canadian Niagara Power Co. on the 
Canadian side at Niagara Falls, practically all sold in the United 
States, and subject to the same degree of General Electric influence 
as the power included in Group C of Table 16. 

Opposite page 158 is a map showing the sites of commercial power 
developed and under construction in the United States. The power 
subject to the influence of certain specified large interests is distin- 
guished on this map by colors and symbols. The red squares on the 
map indicate the power in the General Electric group as shown in 
Table 16. From an inspection of the map it is readily seen that the 
General Electric group of hydroelectric concerns reaches into practi- 
cally every section of the country where there is any commercially 
developed water power of importance. 

The total commercial water power developed and under construc- 
tion in the States in which are found one or more companies of the 
General Electric group, and the volume of power developed or under 

"t i See p. 62. 

^ 14682^—12 ^12 
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construction, owned or controlled by companies included in the 
General Electric group, are shown in the following table: 

Table 17.-C0MMERCIAL WATER POWER, DEVELOPED AND UNDER CONSTRUCTION, 
IN STATES INVOLVED IN THE GENERAL ELECTRIC GROUP, THE AMOUNT OP POWER 
IN THE GENERAL ELECTRIC GROUP, AND ITS PERCENTAGE OF THE TOTAL IN 
THESE STATES. 



States. 



Total 

California , 

Colorado 

Florida 

Idaho 

lUinois 

Iowa 

llassacbusettB... 

M jcbi gfr' ? 

Minnesota 

Montana 

New HampshlTB 

NewYork 

North Carolina. . 

Oregon 

Pennsylvania.... 
South Dakota... 
Washington..... 
Wlsoonsln 



Total com- 
mercial 
power de- 
veloped 
and under 
construc- 
tion (horse- 
power). 



2,325,757 



429,467 

09,690 

5,000 

52,100 

38,460 

151,400 
76,097 

102,682 
95,815 

139,260 
16,450 

396,058 
82,960 
•5,777 

169,632 
5,000 

300,510 
96,799 



Total power. General 
Electric group. 



Horae> 
power. 



939,115 



125,500 

50,000 

1,400 

18,000 

1,760 

160,000 

9,426 

1,750 

30,000 

09,260 

10,000 

>150,620 

37,260 

55,760 

135,000 

2,000 

164,380 

8,000 



Percent 
of total 



4a4 



29.2 
71.7 
28.0 
34.5 

4.6 
39.6 
12.3 

L7 
40.7 
49.7 
60.8 
37.8 
44.9 
58.2 
79.6 
40.0 
54.7 

8.3 



1 At p. 147 It will be seen that the volume of power credited to the General Electric group in Iowa is 
the quantity delivered in St. Louis and is, therefore, undoubtedly too low as compared with other water- 
power figures. The wheel capacity necessary to generate this 60,000 h. p. greatly exceeds the quantity 
delivered in St. Louis. 

'Includes ^,000 h. p. used in General Electric works at Schenectady. 

From this table it is seen that the water-power companies in the 
General Electric group are found in 18 States. These 18 States have 
2,325,757 commercial horsepower developed or under construction, 
and of this total the General Electric group includes 939,115 h. p., 
or 40.4 per cent. The greatest amount oi power controlled by 
companies in the General Electric group in any State is found in 
Washington. This is followed by New York, Pennsylvania, Cali- 
fornia, Montana, Iowa, Oregon, and Colorado. In five of the States 
shown in the table the water-power companies included in the 
General Electric group control more than 50 per cent of the com- 
mercial power, developed and under construction.. The percentage 
of power in the States included in the General Electric group ranges 
from a little less than 2 per cent in Michigan to nearly 80 per cer\,t 
in Pennsylvania, In Colorado they control 72 per cent; in Nevt' 
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Hampshire 61 per cent; in Oregon 68 per cent; and in Washington 
55 per cent. 

Besides the power developed and under construction included in 
Table 17, the water-power concerns included in the General Electric 
group own in the States shown in the table 641,600 h. p., unde- 
veloped. This does not include 20,000 undeveloped horsepower 
in the State of Alabama, in which State, so far as is known, there 
is no developed power subject to General Electric influence, nor 
62,500 h. p., undeveloped, on the Canadian side of Niagara Falls. 
The undeveloped water power, however, credited to the General 
Electric group probably does not represent all of such power in that 
group. But at least 1,580,715 h. p., developed, imder construction 
and undeveloped, falls within the General Electric group, not in- 
cluding 82,500 h. p., undeveloped, in Alabama and Canada. The 
developed power in this group, with the exception of 26,000 
h. p., is practically all commercial power; that is, power that 
is produced for sale or produced by public-service corporations. 
The 26,000 h. p. used in manufacturing is owned absolutely by 
the General Electric Co. and used almost entirely in the operation 
of its manufacturing plants at Schenectady, N. Y. These figures for 
the General Electric group take a much higher significance in the 
light of the fact that often these developments represent the best 
(and in some instances practically all) of the water power in those 
communities where they are located, and the further fact that the 
companies that control the water power also own or control the 
municipal public-service corporations in the principal cities and 
towns served with power. 

Relation of General Electric Co. to municipal public- 
service CORPORATIONS. — The natural tendency of water-power com- 
panies and municipal pubUc-service corporations to affiliate is dis- 
cussed hereafter.* It is there shown that tliis afiiliation has grown 
wider and stronger, until at present the street railways and electric- 
light and gas plants in hundreds of cities and towns are actually con- 
trolled by water-power concerns, and that many other such corpora- 
tions are closely affiliated with water-power companies. This sig- 
nificant condition is well illustrated in the General Electric group. 

The water-power companies subject to General Electric influence 
control the street railways in at least 16 cities and towns, the electric 
light plants in 78 cities and towns, gas plants in 19 cities and towns, 
and are affiliated with the electric-light and gas plants in other towns. 
Though many of these communities, particularly those served with 
light only, are small, several of them are the most important in the 
States where these water-power companies operate. The water- 
power companies in the General Electric group own, control, or are 

1 See p. 186. 
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closely affiliated with, the street railways in Portland and Salem, 
Oreg. ; Spokane, Wash. ; Great Falls, Mont. ; St. IjOuIs, Mo. ; Winona, 
Minn.; Milwaukee and Kacine, Wis.; Eimira, N. Y.; Asheville and 
Raleigh, N. C, and other relatively less important towns. The towns 
in which the lighting plants (electric or gas) are owned or controlled 
include Portland, Salem, Astoria, and other towns in Oregon; Bel- 
iingham and other towns in Washington; Butte, Great Falls, Boze- 
man and other towns in Montana; Ijeadville and Colorado Springs 
in Colorado; St. Louis, Mo.; Milwaukee, Racine and several small 
towns in Wisconsin; Hudson and Rennselaer, N. Y.; Detroit, Mich.; 
Asheville and Raleigh, N. C; and in fact one or more towns m 
practically every community where developed water power is con- 
trolled by this group. In addition to the public-service corporations 
thus controlled by the water-power companies subject to General 
Electric influence, there are numerous public-service corporations in 
other municipalities that purchase power from the hydroelectric 
developments controlled by or affiliated with the General Electric 
Co. This is true of Denver, Colo., which has already been discussed.* 
In Baltimore, Md., a water-power concern in the General Electric 
group, namely, the Pennsylvania Water & Power Co., sells 20,000 h. p. 
to the Consolidated Gas, Electric Light & Power Co., which controls 
the entire light and power business of that city. The power to oper- 
ate all the electric street railway systems of Buffalo, N. Y., and 
vicinity, involving a trackage of approximately 375 miles, is supplied 
through a subsidiary of the Niagara Falls Power Co. 

The influence of the General Electric Co. in municipal public- 
service corporations is not by any means confined to those communi- 
ties that have water power. It, or its subsidiaries, has acquired 
control of or an interest in the pubUc-service corporations of numerous 
cities where there is no water-power connection, and it is affiliated 
with still others by virtue of common directors. Perhaps the chief 
significance of the wide General Electric influence in municipal 
public-service corporations that have no connection with water power, 
Ues in the fact that it emphasizes the tendency of large interests not 
only to acquire the water powers in various sections, but at the same 
time to acquire control of those pubUcnservice corporations that are 
naturally the best customers for water power. Broadly speaking, 
hydroelectric developments, electric railways, and electric-lighting 
plants fall within that group of enterprises commonly known as the 
electrical industries, and quite naturally an interest in one branch 
involves an interest in other branches. 

Some of the largest municipal pubUc-service corporations in the 
country are subject to General Electric control or influence. The 
American Gas & Electric Co. is one of the most prominent examples. 
It is controlled by the General Electric Co. through the ownership 

i£leep.U7,/ 
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of a majority of its stock by the Electric Bond & Share Co. The 
American Gas & Electric group of concerns includes 13 lighting cor- 
porations operating in 7 States. This company controls the electric- 
light or gas plants, or both^ in Ashland; Canton, and Bridgeport; 
Ohio; Atlantic City, N. J.; Auburn, N. Y.; Wheeling, W. Va. 
Muncie, Ind.; Rockford, HI.; and Scranton, Pa.; and one of its sub- 
sidiaries; the Rockford Electric Co., owns a hydroelectric plant with 
1,760 h. p. at Rockford, 111. 

A majority of the stock of the Omaha Electric Light & Power Co., 
which controls the lighting of Omaha, Nebr., and Council Bluffs, 
Iowa, is owned by the Electric Bond & Share Co. and the Electrical 
Securities Corporation. The Buffalo & Lake Erie Traction Co., which 
controls the electric railway from Buffalo, N. Y., to Erie, Pa., and the 
street railways of Dunkirk, N. Y., and Erie, Pa., has upon its board 
of directors S. Z. Mitchell, who is president of the Electric Bond & 
Sharei Co., and S. R. Bertron, who is a director in that company. 
Other municipal public-service corporations more or less subject to 
Greneral Electric influence, through common directors, are the Federal 
Light & Traction Co., with 14 subsidiaries, Chattanooga Electric 
Co., Massachusetts Electric Co., Massachusetts Gas Co., Puget Sound 
Electric Railway, and the Helena (Mont.) Light & Railway Co. 

The influence of the General Electric Co. in municipal public- 
service corporations extends into practically every section of the 
United States. 

This vast network of relationship between hydroelectric corpora- 
tions and municipal pubhc-service corporations through prominent 
officers and directors of the largest manufacturer of electrical machin- 
ery and supplies in the United States is highly significant. 

Strong financial position op the General Electric Co. — 
The officers and directors of the General Electric companies are also 
officers or directors in more than 50 banking and trust companies, 
many of which are among the strongest in the country. 

Probably at the head of this list of financial institutions should be 
placed J. P. Morgan & Co. and the Morgan banking interests. These 
interests include; among others^ J. P. Morgan & Co.; First National 
Bank; New York; National Bank of Commerce, New York; Standard 
Trust Co., of New York; Drexel & Co., Philadelphia; FrankUn National 
Bank, Philadelphia; and the Girard Trust Co., of Philadelphia. 
Other powerful financial institutions with General Electric connec- 
tions are the Trust Co. of America; Knickerbocker Trust Co.; New 
York Trust Co.; Bay State Trust Co. of Boston; Commonwealth 
T>ust Co., Boston; Old Colony Trust Co., Boston; Metropolitan Trust 
Co., New York; First Trust & Savings Bank, Chicago; and there 
are numerous others. The relationship undoubtedly gives the General 
Electric Co. a powerful advantage in all its financial operations. 
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Of course the officers and directors of the General Electric Co. or 
its subsidiaries do not control all these banks and trust companies. 
But the connection with such influential persons in banking circles 
as J. P. Morgan, Charles Steele, E. T. Stotesbury — the last two 
partners of Mr. Morgan — and Geoi^e' R. Sheldon (all directors in the 
General Electric Co. or some one of its subsidiaries), together with 
other powerful banking connections, undoubtedly places the General 
Electric group in a very advantageous position with respect to com- 
manding capital for the floating of securities. The enormous cost of 
the development of a water-power enterprise has already been alluded 
to. The terms upon which a development can be financed may often 
determine whether the development shall be made at all or not. 
The advantage, therefore, of having the favor of a number of the 
largest financial institutions is apparent. 

A list of the banking institutions with the number of directors 
common to each bank and to the "General Electric companies'' is 
presented herewith: 



Name and location. 



Old Colony Trust Co., Boston 

Bay State Trust Co., Boston 

American Trust Co., Boston 

Provident Institute for Savings, Boa- 
ton 

Standard Trust Co., New York 

J. P. Morgan & Co., New York. 

National Shawmut Bank, Boston 

National Bank of Commerce, Boston. . . 

Suffolk Savings Bank for Seamen, Bos- 
ton '. 

French Finance Corporation of Amer- 
ica, New York 

Schenectady Trust Co., Schenectady, 
N.Y 

Harvey Flsk & Sons, New York 

First Trust & Savings Bank, Chicago. . 

First National Bank, Chicago 

Commonwealth Trust Co., Boston 

First National Bank, Boston 

State National Bank, Boston 

Lee, Higginson & Co., Boston and 
New York 

Boston Five Cent Savings Bank, Bos* 
ton 

Boston Safe Deposit & Trust Co., Bos- 
ton 

New England Trust Co., Boston 

National Union Bank, Boston 

Perry, Coffin & Burr, Boston 

Knickerbocker Trust Co., New York. . . 

ICetropolitan Trust Co. , New York 

Manhattan Trust Co., New York 

Trust Company of America, New York 



Directors. 



8 
6 

4 

4 
8 
3 
2 
2 



Name and location. 



2 
2 
2 
2 
1 
1 
1 



Windsor Trust Co., New York 

Mercantile National Bank, New York.. 

Securities Co., New York 

W. C. Sheldon & Co., New York 

American Exchange National Bank, 
New York 

National Surety Co., New York 

New York Trust Co., New York 

Mechanics and Metals National Bank, 
New York 

National Bank of Commerce, New 
York 

U. S. Mortgage & Trust Co., New York. 

Union Dime Savings Bank, New York. 

Knauth, Nachod & Kuhne, Nei» York. 

Hayden, Stone & Co., New York 

Jackson & Curtis, New York 

Bertron, Grlscom & Jenks, New York 
and Philadelphia.'. 

First NaUonal Bank, New York 

Philadelphia Trust, Safe Deposit and 
Insurance Co., Philadelphia 

Franklin National Bank, Philadelphia. 

Drexel & Co., Philadelphia 

Philadelphia National Bank, Phila- 
delphia 

Girard Trust Co., Philadelphia. 

Providence Banking Co., Providence, 
R.L 

Medianlcs Trust Co., Bayonne, N.J 

Commercial Trust Co. of New Jersey, 
Jersey City 

Union Savings Bank & Trust Co., Cin- 
cinnati 



Directors. 
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It is possible that this relationship to such a large number of strong 
financial concerns, through common officers and directors, affords 
the General Electric Co. an advantage that may place rivals at a 
corresponding disadvantage. Whether or not this great financial 
power has been used to the particular disadvantage of any rival water- 
power concern is not so important as the fact that such power exists 
and that it might be so used at any time. The tendency toward con- 
centration in every field of enterprise is notorious; the evidence of 
closer relationship between public-service and industrial corporations 
on the oneliand, and banking institutions on the other hand, is seen 
everywhere. The existence of such close relationship between finance 
and industry and a great natural resource is particularly significant. 

Sections. Stone & Webster group. 

The Stone & Websteb obganization. — ^This organization con- 
sists primarily of the partnership of Stone & Webster. This partner- 
ship owns the Stone & Webster Engineering Corporation and the 
Stone & Webster Management Association. It also controls the 
Public Service Investment Co. The firm of Stone & Webster consists 
of five members who are active in the affairs of the various Stone & 
Webster corporations. 

The Stone & Webster Engineering Corporation acts primarily as 
constructing engineers. It designs and builds railways, water-power 
developments, and Ughting and power plants complete. 

The Stone & Webster Management Association manages or operates 
municipal pubUc-service corporations of practically every character 
and in every section of the country. The Stone & Webster interests 
do not necessarily own a majority of the stock in the companies which 
they operate and, in fact, they operate a number of corporations in 
which they have but slight, if any, financial interest. The fact of this 
management, however, does make Stone & Webster an important 
factor in the control of these corporations regardless of the amount of 
their securities owned. 

The Public Service Investment Co. is a corporation oi^anized for 
the purpose of holding and dealing in stocks, bonds, and other securi- 
ties. Ab a rule, these securities are not held for investment nor for 
the purpose of controlling the corporation that issued them. It 
holds considerable blocks of the securities of water-power, electric- 
light, and street-railway companies, but the volume of these holdings 
is constantly changing. 

Stone & Webster are also interested in the Railway & Light 
Securities Co., a corporation organized for the purpose of holding the 
securities of transportation, illuminating, power, and other pubUc- 
service corporations for income or sale. This company issues col- 
lateral trust bonds secured by bonds of other corporations in the 
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same maimer as the United Electric Securities Co.' One member of 
the firm of Stone & Webster is president of the company, and three 
other members are directors. A director of the General Electric Co. 
is also found on its directorate. 

Water-power interests of the Stone & Webster group. — ^As 
already stated, the direct activities of Stone & Webster in the public- 
service field, including water power, are carried on through the 
Stone & Webster Management Association. According to informa- 
tion published by the firm of Stone & Webster, this association 
manages 38 corporations. Some of these are subsidiary to corpora- 
tions that are not managed by the Stone & Webster Management 
Association. One of those in the pubhshed list is in Nova Scotia 
and one in Porto Rico, leaving 36 under this management in the 
United States. There are more than 20 other corporations subsidiaiy 
to those managed by Stone & Webster Management Association, thus 
placing directly and indirectly under this management between 55 
and 60 corporations in this country. The function of a few of the 
main corporations under this management appears to be to hold the 
securities of subsidiaries through which actual operations are con- 
ducted. Eight of the companies managed by the Stone & Webster 
Management Association own developed water power. The amoimt 
of power owned by each is shown in the following table: 

Table 18.— WATER POWER, DEVELOPED AND UNDEVELOPED, OPERATED BY COM- 
PANIES MANAQED BY THE STONE & WEBSTER MANAGEMENT ASSOCIATION. 



Company. 



Mississippi River Power Co 

Pacific Coast Power Co.» 

Mtmieapolis General Electric Co 

Sierra Padflo Electrlo Co 

Cohimbus (Ga.) Power Co 

Whatcom County Railway & Light Co 

Biackstone Valley Gas & Electric Co.> 

Tampa Electric Co t 

Total 



Developed. 


Undevel- 
oped. 


iLp. 


k. p. 


150,000 


150,000 


77,000 


53,000 


18,760 


76,250 


14,200 


24,000 


11,500 


63,500 


3,300 


5,000 


1,917 


600 


1,400 






278,067 


372,350 



Total 

Kp. 

800,000 

130,000 

06,000 

38,200 

75,000 

8,300 

2,517 

1,400 



650. 41< 



1 Includes power of Puget Sound Power Co. and SeattIe>Taooma Power Co., subsidiaries of Pacific Coast 
Power Co. 

s Water power owned by subsidiaries; company Is primarily engaged in the gas business and in the opo^- 
Uon of electric lighting and steam plants. 

From the above table it will be seen that these companies together 
own developed water power to the amount of 278,067 h. p., as meas- 
ured by wheel installation, and 372,350 h. p. undeveloped, or a total 
of 650,417 h. p. They also own steam generating plants with a rated 
capacity of 55,200 h. p. 



iBeap.l4L 
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By far the largest development in the- Stone & Webster group is 
that of the Mississippi River Power Co. on the Mississippi River at 
Keokuk; Iowa. This plant is now in process of construction^ and it is. 
estimated that it will be deUvering power in St. Louis early in 1913. 
This company has a contract with the lifississippi River Power 
Distributing Co., a subsidiary of the North American Co., to deUver 
a maximum of 60,000 h. p. in the city of St. Ijouis. 

The next largest volume of power under the Stone & Webster 
management is that belonging to the Pacific Coast Power Co. in the 
western part of the State of Washington. The Pacific Coast Power 
Co. and its subsidiaries, the Puget Sound Power Co. and the Seattle- 
Tacoma Power Co., own 77,000 h. p., developed and under construction, 
and 53,000 h. p. undeveloped. The Whatcom County Railway & Light 
Co., with 3,300 developed and 5,000 undeveloped horsepower, operates 
in the same general region as the Pacific Coast Power Co. All the 
companies together managed by Stone & Webster in this region have 
developed and under construction a total horsepower of 80,300 and 
58,000 undeveloped. The holdings of these companies represent 60 
per cent of all the developed water power in the Puget Sound region. 

The Minneapolis General Electric Co., with 18,750 h. p. developed 
and 76,250 h. p. undeveloped, operates in Minneapolis, Minn., and 
vicinity. 

The Sierra Pacific Electric Co. has 14,200 developed horsepower 
and 24,000 undeveloped. It operates in Nevada and owns the 
Reno Power, Light & Water Co., the Washoe County Power & Devel- 
opment Co., the Hunter Creek Water Co., the Sparks Water Co., the 
Carson Gty Coal Oas Co., and the Truckee River General Electric 
Co., with its subsidiary, the Carson Electric Light Co. The Sierra 
Pacific Electric Co. dominates the power situation in a large section 
of the western part of Nevada. Its transmission lines extend to Reno, 
Virginia City, Carson City, and as far south as Minden, and eastward 
to the mining district of Yerrington. Its service thus extends to 
the principal towns and to the important copper and gold niiniTig 
districts in western Nevada. 

The Columbus Power Co. is a subsidiary of the Columbus Electric 
Co., and controls all the commercial water power at Columbus, Ga., 
consisting of 11,500 developed and 63,500 undeveloped horsepower. 
It absolutely dominates the water-power situation at Columbus and 
vicinity. 

The Whatcom County Railway & Light Co., the Tampa Electric 
Co., and the Puget Sound Power Co., included in the Stone & Webster 
group, are also included under the ''General Electric companies '* 
because General Electric interests own some of the securities of one of 
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them and have directors in the other two. The Mississippi River 
Power Co., which is also under the Stone & Webster management, 
will sell 60,000 electrical h. p. to a subsidiary of the North American 
Co.; this power is likewise included in the General Electric group 
because of the relationship between the North American Co. and 
General Electric interests. These facts suggest an affiliation between 
the ''General Electric companies" and Stone & Webster interests. 

Municipal fublic-sebtice cobporations controlled by water- 
power COMPANIES UNDER THE StONE & WeBSTER MANAGEMENT 

Association. — ^The water-power companies in the Stone & Webster 
group own or control and operate the street railways of 5 cities and 
towns, electric-lighting plants in 25 cities and towns, and gas plants 
in 4 cities and towns. Important instances are as follows: All the 
electric-railway, electric-light, and gas business of Columbus, Ga., and 
vicinity is done by the Columbus Electric Co. and its subsidiaries. 
All the electric lighting of Minneapolis, Minn.; Taylors Falls, Minn.; 
and St. Croix Falls, Wis., is done by the Minneapolis General Electric 
Co. The Tampa Electric Co. does all the electric railway and lighting 
business in Tampa, Fla., and operates an interurban line between 
Tampa and Port Tampa. The Seattle-Tacoma Power Co. does the 
general lighting business in Seattle, Tacoma, Everett, and other points 
in the State of Washington. The Whatcom County Railway & Light 
Co. does the entire electric-railway, electric-lighting, and gas business 
of Bellingham, Wash. 

The Sierra Pacific Electric Co. owns the capital stock of the com- 
panies that do the entire electric lighting and power business in Reno, 
Sparks, Virginia City, Carson City, and Silver City, Nev. They also 
do the gas business in Reno, Sparks, and Carson City, and supply 
water for domestic purposes in Reno and Sparks. 

Relation of Stone & Webster to other municipal public- 
service CORPORATIONS. — ^As in the case of the General Electric Co., 
the activities of Stone & Webster are by no means confined to water- 
power developments and public-service corporations controlled 
through water-power corporations. The Stone & Webster Manage- 
ment Association manages 22 public-service corporations that do not 
own water power. These activities embrace cities and towns in the 
States of Massachusetts, Rhode Island, Kentucky, Geoigia, Florida, 
Louisiana, Texas, and Michigan. These properties include 18 electric 
railways, 42 electric-Ught distributing plants, and several gas plants. 

Probably the two most important groups of public-service corpora- 
tions under this management are the combined operations in Dallas 
and Fort Worth, Tex., and in Galveston and Houston, Tex. The 
Dallas-Fort Worth group includes the operation of the street railways 
in Dallas and Fort Worth and an interurban line between these two 
cities. It also includes all the electric-lighting business of Dallas. 
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The Galveston-Houston group includes the operation of all the street 
railways in Gralveston and Houston and a portion of the electric- 
lighting business in Galveston. There is also under construction an 
interurban line between these two cities. 

Besides the two groups in Texas above alluded to, this association 
manages the street railways of El Paso, Tex., and an interurban line 
from El Paso to Juarez, Mexico, and does all the lighting business in 
El Paso. It does all the electric-lighting business in Houghton and 
Keweenaw Counties, Mich. It does the entire electric-railway and a 
portion of the electric-light business in Jacksonville, Fla. It does all 
the street-railway and electric-light business in Key West, Ha. It 
does the entire electric-railway business and electric light and power 
business in Pensacola. It does the street-railway and gas and 
commercial electric-lighting business in Paducah, Ky., and all the 
electric-railway and the greater part of the electric-lighting business 
in Savannah, Ga. 

In Massachusetts, electric street-railway and interurban business 
is conducted at Canton, Mattapan, Brockton, Plymouth, and other 
towns. The electric-light and gas business is done in Abington, 
Rockland, Cohasset, Fall River, Brockton, Whitman, Bridgewater, 
Stoughton, Lowell, and other towns. 

In Rhode Island this management controls the entire gas and elec- 
tric lighting business of the Blackstone Valley through the Blackstone 
Valley Gas & Electric Co. 

In the Puget Sound region, where, as already noted, large water- 
power concerns are managed by the Stone & Webster Management 
Association, there are also under this management public-service cor- 
porations that do not own water power. It operates an interurban 
railway between Seattle and Tacoma and does the entire electric- 
railway business in Tacoma. It does the greater part of the street- 
railway and electric-light business in Seattle; operates an interurban 
line between Seattle and Everett; operates the street-railway system 
in Everett and Lowell and an interurban line between Everett and 
Snohomish, besides doing electric-lighting business in the last three 
towns and elsewhere.^ 

Section 4. Sxoitli interests. 

The group of companies under this head are usually considered as 
associated with S. Morgan Smith Co., of York, Pa. As a matter of 
fact, the S. Morgan Smith Co. has no corporate connection with any 
water-power company, except that it owns a small block of the securi- 
ties of the Savannah River Power Co. The company is a manufac- 
turer of water wheels, power-transmission machinery, and boiler and 

> Tbe pablic-service corporations here named as operating in the State of Washington are controlled by 
or affiliated with the Padflc Coast Power Co., which also controls the Paget Soond Power Co., heretofon 
mentioned. 
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flume work. C. Elmer Smith, its active head, however, personally has 
large water-power interests. He is the controlling factor in two large 
power developments in Georgia, and he is interested in others that he 
does not absolutely control. 

Water powers in the Smith group. — ^The water powers in this 
group may be divided into two classes: (1) Companies controlled, 
and (2) companies upon whose boards of directors there is Smith rep- 
resentation, but which apparently are not controlled. 

The companies in the first class and the water power owned by 
them are shown in the following statement : 



CompAQy. 



Developed 

and under 

ooDfltruc* 

tion. 



Unde- 
veloped. 



Oeorgia Power Co 

Atlanta Water & Electric Power Co 

Total 




k. p. 

80,000 



ao^ooo 



The companies in the second class, with their water power, are as 
follows: 



Company. 



Developed 
andonder 
construc- 
tion. 



Unde- 
veloped. 



Albany Power & Manufacturing Co 
Savannah River Power Co 

Total 




6,500 



16,000 



C. Elmer Smith and his brother control 25 per cent of the stock 
of the Albany Power & Manufacturing Co. The development of 
the Savannah River Power Co. is on the Safvannah River west of 
Abbeville, S. 0. The officers of the Savannah River Power Co. 
are substantially the same as those of the Anderson Water, Light 
& Power Co., which has a development of 7,600 h. p. on the Seneca 
River in South Carolina. The Anderson Water, Light & Power Co. 
has not been included in the above list for the reason that no mem- 
ber of the S. Morgan Smith Co. appears on the directorate. On 
account of its close relation to the Savannah River Power Co., how- 
ever, it probably is more or less subject to Smith influence. 

The Geoi^a Power Co. and the Atlanta Water & Electric Power Co., 
as already shown, occupy a very strong position in the power situation 
in Georgia. The power developed and under construction and that 
undeveloped, owned by -these two companies, is together estimated 
at 160,000 h. p., all of which is tributary to the city of Atlanta and 
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a number of other manuf acturmg towns in the section of the State 
that has probably the highest industrial development. 

Section 5. Water-power properties of other large holders. 

Besides the owners of large power developments already discussed 
in this chapter and the preceding one, there are a number of other 
owners whose holdings are of particular significance, both on account 
of the volume of power owned and because of the character of the 
owners. 

Westinghouse interests. — ^The group of concerns commonly 
distinguished by the name "Westinghouse" embraces about 20 
corporations in the United States and several abroad, engaged in 
the manufacture or sale of steam and electric machinery, a wide 
variety of electrical appliances, and various brake and coupling 
devices for locomotives and steam-railroad cars. That division of 
the Westinghouse group that is engaged in the manufacture of steam- 
railroad appliances and other products not closely related to the 
electrical industries need not be considered in this report. The 
production of electrical machinery and equipment has brought the 
Westinghouse interests into more or less close relation with water- 
power development. The water-power interests of this .group are 
of comparatively minor importance. 

The WestingJionse organization. — ^The Westinghouse concerns that 
are engaged in the manufacture and sale of electrical machinery and 
supplies all center around the Westinghouse Electric & Manufacturing 
Co. This company was incorporated in Pennsylvania in 1872. In 
1890 it took over the business of the Westinghouse Electric Co., which 
was capitalized for $5,000,000. The personnel and organization of 
the new concern were practically the same as the old Westinghouse 
Electric Co., with George H. Westinghouse at its head. 

This company manufactures and sells machinery and appliances 
for the generation, transmission, and utilization of electricity. The 
growth of its business is partly indicated by the fact that its security 
issues have increased from about $9,000,000 in 1894 to about 
$73,000,000 in 1910. The total gross assets of the company have 
increased in the same time from $14,700,000 to $83,600,000. 

Westinghouse water-power interests. — It is probable that the West- 
inghouse interests do not control absolutely any water-power develop- 
ment. They do, however, have such relation to certain water-power 
concerns as will reasonably bring them within the scope of this dis- 
cussion. George C. Smith, an active figure in water-power develop- 
ment, is a director in Westinghouse, Church, Kerr & Co., in the Elec- 
tric Properties Co. (Westinghouse) and the Westinghouse Air Brake 
Co. A. N. Brady, who is a director of the Westinghouse Electric & 
Manufacturing Co., controls large water powers. The water-power 
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companies that have some sort of coimection with the Westioghouse 
interests are as follows: (1) The Ontario Power Co. of Niagara Falls, 
through the Niagara, Lockport & Ontario Power Co., which is con- 
trolled by the Wesbinghouse Electric & Manufacturing Co. and one 
of its subsidiaries, the Security Investment Co.; (2) the Atlanta 
Water & Electric Power Co.; (3) the Chattanooga & Tennessee River 
Power Co. and the Utica Gas & Electric Co. 

Niagara, Lockport & Ontario Power Co. — This company was 
incorporated in New York in 1894 for the purpose of distributing 
electric power. Fifty-five per cent of its stock is owned or con- 
trolled by the Westinghouse Electric & Manufacturing Co., and 45 
per cent is owned by the Ontario Power Co. of Niagara Falls. The 
Ontario company is a Canadian corporation with a development on 
the Canadian side of the Niagara River. The Niagara, Lockport 
& Ontario Power Co. owns no water power, but has a contract with 
the Ontario Power Co. of Niagara Falls for the purchase of 60,000 
electrical h. p. This appears to be the only power produced by 
water that is practically controlled by strictly Westinghouse inter- 
ests. In addition to the ownership of a majority of the stock of the 
Niagara, Lockport & Ontario Power Co. and a large amount of its 
bonds by Westinghouse corporations, George C. Smith is vice presi- 
dent and director of this company, and H. H. Westinghouse, C. A. 
Terry, and W. D. Updegraff are all directors. All of these indi- 
viduals are officers or directors in one or more Westinghouse con- 
cerns. While the connection of the Westinghouse interests with 
the Ontario Power Co. of Niagara Falls is not direct it is of such a 
character as to indicate a very close relationship. 

The Niagara, Lockport & Ontario Power Co. has transmission lines 
extending from Niagara Falls as far east as Syracuse, N. Y., and as 
far south as Lackawanna, N. Y. 

AtUinta Water cfe Electric Power Co, — ^The details of this company 
have been discussed elsewhere (p. 125). George C. Smith, a promi- 
nent Westinghouse man, is a director of this company, and the 
Westinghouse Electric & Manufacturing Co. owns $400,000 of its 
$1,500,000 capital stock. This company is controlled by the S. 
Morgan Smith interests, and the presence of a Westinghouse director 
on its board is said to have no further significance than that he shall 
be in a position to take care of the Westinghouse interests. 

ChaManooga & Tennessee River Power Co, and Utica Ocls <fe 
Electric Co. — It is not probable that there is any considerable West- 
inghouse influence in these water-power concerns. Although A. N. 
Brady, a director in the Westinghouse Electric Manufacturing Co., 
is largely interested in these two companies, his connection appears 
to be of a personal nature. These companies are therefore classed 
under the Brady interests. (See p. 172.) 
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It is seen from the foregoing that the Westinghouse control of water 
power is practically limited to the 60,000 h. p. purchased from the 
Ontario Power Co. of Niagara Falls, which is distributed in the western 
part of the State of New York. 

Westinghouse interests in publio-sbrvice cjorporations. — 
The Westinghouse Electric & Manufacturing Co. owns a majority of 
the stock and a large proportion of the bonds of the Lackawanna & 
Wyoming Valley Rapid Transit Co. That company owns all the 
securities of five subsidiary companies, which own and operate a line 
of double-track electric railway from Wilkes-Barre to Scranton, Pa., 
a distance of 22 miles. 

(JouLD interests. — ^This group of water-power concerns is a part 
of the Virginia Railway & Power Co. The Virginia Railway & Power 
Co. was incorporated in Vii^inia in 1909 for the purpose of consoli- 
dating and purchasing the stock of the Richmond Passenger & Power 
Co., operating 57 miles of electric railways in Richmond and suburbs, 
and also an electric Ughting and power plant; Richmond Traction Co., 
operating 21 miles of railway in the city of Richmond; the Richmond 
& Petersburg Electric Railway, operating an interurban railway of 23 
miles, connecting Richmond, Manchester, and Petersburg; Southside 
Railway & Development Co., operating 14 miles of electric railway 
in Petersburg and suburbs, and supplying electric light and power in 
that city; Westhampton Park Railway, operating 5 miles of electric 
railway in Richmond and suburbs; Upper Appomattox Co., owning 
water rights for 30 miles on the Appomattox River above Petersburg; 
and the Virginia Electrical Railway & Development Co., owning water 
rights on the James River at Richmond and Manchester. The Fred- 
ericksburg Power Co., with its water power, was later acquired by the 
same interests. These railways embrace 120 miles of track. 

In 1911, there was a further consolidation by the acquisition by 
the Virginia Co. of the Norfolk & Portsmouth Traction Co. The 
properties of this company consisted of the Port Norfolk Electric 
Railway Co.; the Portsmouth & Smithfield Railroad Co.; the Ports- 
mouth, Pig's Point & Newport News Railway, Ferry & Hotel Co.; 
the Berkley Street Railway Co.; Old Dominion Railway Co.; Suffolk 
Light & Ice Co.; and, under a 99-year lease, the Norfolk Railway & 
Light Co. It also owns the entire capital stock of the Norfolk & 
Atlantic Terminal Co. and the Norfolk & Ocean View Railway. By 
the acquisition of the Norfolk & Portsmouth Traction Co. there came 
under the control of the Virginia Railway & Power Co. a system of 
electric railways with 140 miles of track; the ferries from Norfolk to 
Newport News and Old Point Comfort, and the City Gas Co., of 
Norfolk. 

The Virginia Railway & Power Co. is controlled by F. J. Gould and 
Edwin Gould ; both of them are members, and the former is chairman, 
of the executive committee. 
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These interests own 21,600 h. p. of developed water power and 
28,500 h. p. undeveloped. The water powers are shown in the follow- 
ing statement: 



Company. 



Devel- 
oped. 



Undevel- 
oped. 



Old Dominion Iron &. Nail Works, at Richmond . . 

Viiiginia RaOway & Power Ck>., at Richmond 

ViilSinia Raflway & Power Co., at Petersbai^ 

Frederickshorg Power Co., at Fredericksburg 

Total .' 



ft. p. 

1,100 

13,000 

3,000 

4.fiQ0 



ft. p. 




3,000 
25,500 



28,500 



The total water power, both developed and undeveloped, owned 
by these interests is 50,100 h. p. The developed power owned by 
these interests is more than 64 per cent of all the developed commer- 
cial water power in the State. 

Brady interests. — ^The companies classed under this head are 
those controlled by Anthony N. Brady. The corporations in this 
group that own water power are the Utica Gas & Electric Co. and 
the Chattanooga & Tennessee River Power Co. A. N. Brady owns 
a majority of the stock of the latter company^ and he is president and 
director of the former. The water power owned by these companies 
is shown in the statement below: 



Company. 



Utica Gas & Electric Co., New York 

Chattanooga & Tennessee River Power Co., Tennessee 

Total 



Developed 
and ander 
construc- 
tion. 



70,000 



Undevel- 
oped. 



ft. p. 
n,aoo 

58,800 


ft.j^ 

16,200 







16,200 



These two companies own 86,800 h. p., developed and undeveloped. 
The Utica company also owns a steam plant in Utica with a capacity 
of 8,500 h. p. The Chattanooga & Tennessee River Power Co. is 
situated at Hales Bar on the Tennessee River about 18 miles from 
Chattanooga. The plant is nearly completed, and four turbines 
with a combined capacity of 16,800 h. p. have been installed. Six 
others with a total capacity of 25,200 h. p. will be installed as rapidly 
as possible, and provision is made for four others whenever the power 
demand shall warrant it, making a total of 14 wheels of 4,200 h. p. 
each. A transmission line is completed to Chattanooga, and a sub- 
station in that city is built. It is the purpose of the company to 
supply power to Chattanooga and South Pittsburg, Tenn., and 
Bridgeport, Ala. 

The Utica Gas & Electric Co. was incorporated in New York in 
1902 as a consolidation of the Equitable Gas & Electric Co. of Utica, 
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and the Utica Electric Light & Power Co. In 1907 the Herkimer 
County light & Power Co. was absorbed, thus giving the Utica 
Gas & Electric Co. control of the entire gas business and practically 
the entire electric-light and manufacturing-power business in Utica, 
Little Falls, Herkimer, Mohawk, Sion, Fraiikfort, and other places 
in that vicinity. The company owns the entire capital stock of the 
Glens Falls Gas & Electric Light Co., and of the Consolidated Light 
& Power Co., of Whitehall. It also owns 51 per cent of the stock of 
the United Gas, Electric Light & Fuel Co. of Sandy Hill and Fort 
Edward, N. Y. The developed water powers of this company are 
Trenton Falls, 8,000 h. p.; Dolgeville, 3,400 h. p.; and Little Falls, 
400 h. p., all in New York. It has undeveloped power at Trenton 
Falls estimated at 8,000 h. p.; at Little Falls, 1,700 h. p.; and at 
Prospect, 6,600 h. p. 

Through the corporations controUed by stock ownership, the com- 
pany supplies electric light and power to Whitehall, N. Y., and gas 
and electric light at Glens Falls, Sandy Hill, and Fort Edward, N. Y. 

The control of these corporations by A. N. Brady brings them into 
relation with a number of other important pubUc-service and indus- 
trial corporations. Mr. Brady is a director in the Westinghouse 
Electric & Manufacturing Co., the Kings County Electric Light & 
Power Co., and public-service corporations in Memphis, Albany, 
Cliicago, Troy, and Utica. His son, Nicholas F. Brady, is a director 
in the Consolidated Gas, Electric Light & Power Co. of Baltimore. 
Representatives of the General Electric interests are Ukewise directors 
in the latter company, thus establishing to this extent a personal 
relation between Westinghouse and General Electric interests. 

Teixuride Powbb Co. — ^This company was incorporated in Colo- 
rado in 1900 as successor to the TeUuride Power Transmission Co., 
which took over the electric-power business of the San Miguel Con- 
solidated Gold Mining Co. In 1904 it absorbed the Logan Power, 
Lighting & Heating Co., of Logan and Provo, Utah, and subsequently 
purchased the Salt Lake City Water & Electric Co. L. L. Nunn is 
general manager. The company owns developed water power to 
the amount of 51,850 h. p.; 21,300 h. p. undeveloped. The details 
of the developed power are shown in the following statement: 



Location. 



Developed. 



Colondo: 
Old Amn., 
New Anus, 
HUdiiu.... 
Onny.... 

Idabo: 

Gnoe 



1,600 
5,000 
1,850 
1,000 

18,700 



Location. 



Utah: 

Provo 

Lower Ptoto 

Battle Creek .... 
Jordan Narrows. 
Logan 

Total 



Developed. 



k. p. 
8,000 
12,000 
4,800 
1,000 
3,M0 



51,850 



14682^—12- 



13 
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The above statement of power owned by the Telluride Power Co. 
direct represents 51,850 developed horsepower. L. L. Nunn, gen- 
eral manager of the Telluride Power Co., is also president of the 
Beaver River Power Co., with a development of 4,500 h. p. at Beaver, 
Utah, making a total of 56,350 developed horsepower. It is esti- 
mated that 21,300 additional horsepower can be developed at the 
Grace, Idaho, site, thus giving the total volume of power, developed 
and undeveloped, under this control of 77,650 h. p. 

The Telluride Power Co. has a transmission line from the Grace 
plant in Idaho to Salt Lake City, a distance of 135 miles. It fur- 
nishes power to many mining companies in southwestern Colorado, 
Utah, and parts of Idaho, and does the electric-lighting business of 
Ophir, Ames, Ouray, and Pandora, Colo. It also does the lighting 
business of Mercur, Eureka, Provo, Logan, and Brigham, Utah, and 
supplies a considerable part of the power used by the Utah Light & 
Railway Co., which controls the electric lighting of Salt Lake City 
and Ogden and operates the street railroads of Salt Lake City, with 
about 102 miles of track. Tlie Beaver River Power Co. supplies 
light to Beaver and Milford, Utah, and power to mines at Newhouse, 
Utah, and vicinity. 

Hydraulic Power Co. of Niagara Falls. — ^This company is 
controlled by Arthur Schoellkopf and relatives and seems to have no 
personal or corporate connection with any other power-producing 
corporation. The water rights of this company at Niagara Falls are 
equivalent to approximately 164,000 h. p. 

The company has two power houses. The installation of one 
amounts to 30,000 h. p. At the other power house there is installed 
90,000 h. p., and construction work is now being done. on an addi- 
tional installation of 20,000 h. p., making the wheel installation 
installed and under construction at the two power houses 140,000 h.p. 
In addition to this the company sells 4,000 h. p. in the form of water, 
making 144,000 h. p. in all. Not all the wheels installed are in oper- 
ation ; two units of 10,000 h. p. each are held in reserv^e. The average 
daily load of both powerhouses is about 84,000 h. p., which, with the 
4,000 h. p. sold as water, gives the daily output of power of this plant 
as 88,000 h. p. 

Most of the current generated by this company is sold for manu- 
facturing purposes; about 1,500 h. p. is taken for lighting and traction 
purposes.* 

CiARK-FooTB-HoDENPYLrWALBEiDGE GROUP. — ^This gTOup of inter- 
ests consists of E. W. Clark & Co., interests composing the former 
firm of Hodenpyl, Walbridge & Co., and W. A. Foote. E. W. Clark 
& Co. are bankers and brokers in Philadelphia. Hodenpyl, Walbridge 

1 For details of conditions at Niagara Falls, see p. 133. 
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& Co. were formerly bankers and brokers in New York City. W. A. 
Foote is the active head of a large group of water-power and other 
public-service corporations with which these banking firms are con- 
nected in the Southern Peninsula of Michigan (p. 129). In the early 
part of 1911 the firm of Hodenpyl, Walbridge & Co. was dissolved 
and two new firnis known as H. D. Walbridge & Co., and Hodenpyl, 
Hardy & Co. were oi^anized. Each new firm has some of the partners 
of the old with new members added. The dissolution of Hodenpyl, 
Walbridge & Co. apparently has no significance with respect to the 
relations of members of the old firm to public^service corporations. 

It is probable that neither of the three brokerage concerns has any 
direct interest in either of the others, but their activities are so often 
manifest in the operation of the same corporations that they may 
properly be considered as allied interests. 

The water-power and other public-service corporations involved in 
this influence are as follows: Commonwealth Power, Railway & 
Light Co. (Michigan) ; Union Railway, Gas & Electric Co. (Indiana 
and Illinois) ; Chattanooga Railway & Light Co. (Tennessee) ; Bangor 
Railway & Electric Co. (Maine); Lewiston, Augusta & WaterviQe 
Street Railway (Maine) ; Columbus Railway & Electric Co. (Ohio) ; 
St. Joseph Railway, Light, Heat & Power Co. (Missouri); East St. 
Louis & Suburban Co. (Illinois) ; Portland Railway, Light & Power 
Co. (Oregon); Denver & Northwestern Railway (Colorado).* 

A number of subsidiary corporations are controlled by the com- 
panies named in the above list. This group of companies has water 
power developed and under construction to the amount of 104,300 
h. p. and 158,000 h. p. undeveloped. Of the developed water power, 
61,800 h. p. is in Michigan, 48,000 h. p. in Oregon, and 4,500 h. p. in 
Maine. 

The activities of W. A. Foote appear to be confined to the Com- 
monwealth Power, Railway & Light Co. and its subsidiaries, all 
operating in the Lower Peninsula of Michigan. The Clark-Hod^ipyl- 
Walbridge interests are also connected with these Michigan compsr 
nies; in fact, they were organized and financed by E. W. Clark & 
Co. and the old firm of Hodenpyl, Walbridge & (3o., and some of 
the properties are operated and managed under their direction. All 
three of the brokerage firms have some interest in the Union Rail- 
way, Gas & Electric Co. and the (Dhattanooga Railway & Light Co. 
The remaining companies in the list appear to be distinctively Qark 
concerns. There is, however, a strong General Electric influence in 
the Portland Railway, Light & Power Co., and its water power has 
been included in the General Electric group. 

1 For details of the operations of the Commonwealth Power, Railway & Light Co. and the Portland 
Railway, Light & Power Co., see pp. 129 and 156, respecUvely. 
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The Bangor Railway & Electric Co. is a consolidation of a number 
of street railway and electric lighting corporations in Bangor, Me., 
and vicinity with the Brewer Water Co. and the Penobscot Water 
& Power Co. It controls the Bar Harbor & Union River Power 
Co. It or its subsidiaries control developed water power to the 
amount of 4,500 h. p. and 12,000 h. p. undeveloped. It operates 
street and interurban railways with a total trackage of 63 miles, 
and suppUes light and power in Bangor and vicinity. 

The Lewiston, Augusta & Waterville Street Railway owns the 
electric railway running through the central part of Maine, touching 
the coast at Bath, and running thence northwesterly through Bruns* 
wick, Lisbon, Lewiston, Auburn, and Turner, and northeasterly 
through Sabattus, Gardiner, Hallowell, Augusta, East Yassalboro, 
Winslow, and Waterville, with additional lines radiating from 
Auburn and Augusta. It operates a total of 145 miles. It has a 
small hydroelectric power plant in Brunswick. 

Interests of H. M. Byllesby & Co. — This is an engineering 
and managing company, similar in character to Stone & Webster. 
(See p. 163.) Its headquarters are at Chicago, HI. H. M. Byllesby 
& Co. control the Northern "States Power Co., Northern Idaho & 
Montana Power Co., Western States Gas & Electric Co., and Standard 
Gas & Electric Co., each of which is a merger or consolidation of a 
number of other corporations. The Byllesby company also controls 
the Sioux Falls Light & Power Co. in South Dakota. The Standard 
Gas & Electric Co. is not an operating concern, but owns and deals in 
the securities of other corporations. It holds a majority of the stock 
of the Western States Gas & Electric Co., and some of the stock of 
the Northern Idaho & Montana Power Co. 

The Byllesby activities are not by any means confined to water 
powers. They are likewise concerned in the operation of gas, electric 
light, and power plants in Arkansas, Oklahoma, and elsewhere. 
Their water-power interests are generally closely affiliated with light 
and power plants. These properties afford another striking instance 
of the natural affiliation of water powers and other public-service 
agencies and of the tendency toward their consolidation. 

The water powers under the Byllesby management are mainly 
owned by the Northern States Power Co., the Northern Idaho & 
Montana Power Co., and the Western States Gas & Electric Co., 
or their subsidiaries. Table 19 below shows the water powers owned 
by these corporations. 
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Table 19.— WATER POWER OWNED BY CORPORATIONS UNDER THE CONTROL OR 

MANAGEMENT OF H. M. BYLLE8BY & CO. 



CompMi J and looatfcm of power. 



Water power. 



Developed. 



Total 



Northern States Power Co.: 

Apple River, Wis 

M&nkato, "M^fa" 

Oamum Falls, Minn 

Red Lake Falls, Minn 

Faribaalt, Minn 

Northern Idaho & Montana Power Co.: 

Big Fork, Mont 

Albany, Oreg 

Mackenxie River, Greg 

Western States Gas & Electric Co.: 

American River, Cal 

Junction City, Cal 

Blouz Falls Light & Power Co., S. Dak. 



h. p. 
19,965 



Unde- 
veloped. 



h. p. 
22,100 



1,600 

2,000 

1,600 

540 

75 

2.500 
750 



5,000 
3,000 
3,000 



1,000 



1,500 



8,100 



10,000 



1,500 



From the above table it is seen that these companies own developed 
water power to the amount of 19;965h.p., and 22,100 h. p. undeveloped. 
In addition to the power shown here the Northern Idaho & Montana 
Power Co. purchases 8,000 h. p. from the Washington Water Power 
Co., which is distributed at Sandpoint, Idaho, and vicinity. The 
Western States Gas & Electric Co. purchases 1,000 h. p. from the 
Pacific Gas & Electric Co., which is distributed at Richmond, Cal. 
The Northern States Power Co. owns four undeveloped sites on Red 
Lake River in Minnesota. Their development depends upon securing 
storage from Red Lake. If tliis storage is secured it is estimated 
that they will produce 6,000 h. p. These companies, therefore, utilize 
water power to the amount of 28,965 h. p., including that purchased 
from other water-power concerns, and their undeveloped power, 
including the possible development of Red Lake River, amounts to 
28,100 h. p. 

The Northern States Power Co. operates in Wisconsin, Minnesota, 
North Dakota, and Illinois. Its total developed water power is 
5,715 h. p. It serves 25 cities and towns in tliese States and also fur- 
nishes power to the lead and zinc mines in the southwestern Wisconsin 
district. In Minnesota it furnishes gas and electricity in East Grand 
Forks, Faribault, Mankato, and Stillwater; it does all the electric 
lighting in St. Paul and South St. Paul; it does an electrical business 
in Cannon Falls, Dundas, Northfield, Randolph, Rapidan, Red Lake 
Falls, Waterford, West St. Paul, and White Bear Lake, and it does 
a gas business in Moorhead. It does an electric-light| gas, and steam- 
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heat business in Fargo and Grand Forks, N. Dak. In T^consin it 
(loos all the electric Ughting in Benton, Cuba City, Hazel Gre«n, 
Plattcville, and Somerset, and the gaa business in Hudson. It does 
an elect ric-Ughting business in Galena, lU. 

The Northern Idaho & Montana Power Co. operates in Montana, 
IdaJio, Washington, and Oregon. It has a water-power development at 
Big Fork, Mont., and one at Albany, Greg., 3,250 h. p. in all. It also 
owns an undeveloped site on the Mackenzie River in Oregon, estimated 
to develop 10,000 h. p. In Montana it operates electric lights, water- 
works, and telephone service at Big Fork, KaUspell, and Poison; 
electric Ughts and telephone service at Columbia Falls and Whitefish; 
and telephone service at Dayton, Rollins, and Somers. It does an 
electric Ught and power business at Kootenai and Sandpoint, Idaho. 
In Oregon it does an electric Ught and power business and operates 
the waterworks at Albany, Independence, and Springfield; electric 
and gas business at Empire, Eugene, Marshfield, and North Bend; 
electric light and power business at Corvallis, Dallas, Harrisburg, 
Junction City, and Monmouth. 

The Western States Gas & Electric Co. was organized to consolidate 
the American River Electric Co., the Humboldt Gas & Electric Co., 
the Richmond Light & Power Co., and the Stockton Gas & Electric 
Corporation, all in the State of California. With the Humboldt Gas 
& Electric Co. were acquired a water-power development of 3,000 h. p. 
and a steam plant of 2,000 h. p. capacity. The water-power plant 
is on Cannon Creek, about 65 miles from Eureka. With the American 
River Electric Co. was acquired developed water power to the amount 
of 5,000 h. p. The Western States company therefore owns developed 
water power to the amount of 8,000 h. p. and 1,500 h. p. undeveloped. 
It has steam plants with a generating capacity of 5,500 h. p. The 
companies now under the control of the Western States Gas & Electric 
Co. supply power to Alton, Areata, Eureka, Femdale, Fields Land- 
ing, Fortuna, Junction City, Richmond, San Pablo, Stegge, Stockton, 
and other towns. They do the street lighting in Eureka and Stock- 
ton, and supply power to the Stockton Electric Railroad. The power 
used at Stockton is purchased from the Pacific Gas & Electric Co. 

In addition to the pubUc-service corporations operated as subsid- 
iaries to the three corporations above discussed, H. M. Byllesby & 
Co. operate steam electric plants in El Reno, Enid, Fort Gibson, Mus- 
kogee, and Oklalioma City, Okla.; Fort Smith, Ark.; Mobile, Ala.; 
Ottumwa, Iowa; Minot, N. Dak.; and San Diego, Cal.; and gas 
plants in Olympia, Tacoma, and Everett, Wash. 

H. M. Byllesby & Co. apparently have no personal or corporate con- 
nection with any other large water-power owner. The purchase of 
large volumes of power from the Washington Water Power Co., 
and from the Pacific Gas & Electric Co., which dominates the power 
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Bituation in a large portion of California^ may have no especial 
significance. 

Intebnational Paper Co. — This company is engaged in the manu- 
facture and sale of pulp and paper. It is in every sense an industrial 
concern, not being at present engaged in the commercial development 
of water power. It is given consideration here, however, because of 
the exceedingly large volume of water power owned and of the fact 
that from the nature of its business there is a strong probabiUty that 
it will gradually enter the commercial-power field. The life of a pulp 
business is determined by the supply of raw material economically 
available. When the material convenient to a mill is exhausted, it 
would be but natural that the water power, in the absence of demand 
for other purposes, should be diverted to commercial use. In this 
connection it is interesting to note that the International Paper Co. 
has contemplated converting 12,000 h. p. at Wilder, Vt., into a com- 
mercial project. 

The International Paper Co. operates 25 plants by water power. 
These plants are in five States — 10 in New York, 9 in Maine, 3 in Ver- 
mont, 2 in New Hampshire, and 1 in Massachusetts. 

The water power owned and leased and the total power used by the 
International Paper Co. are shown in the following table: 
tablb 20.— water power owned and leased by the international paper 

CO., BY states. 



state. 


Owned. 


Leased. 


Total. 


Total 


h. p. 
158.304 


h. p. 
32,071 


h. p. 
190.375 






ICanBclnufltts 




3,425 
ll.OOG 


3,425 


Maine . . .... 


40,376 
25.845 
72,333 
19,750 


51.382 


New Hamnshlre 


25.845 


N«w York 


7,800 
9,840 


80.133 


Vffimont..... 


29.590 







From the above table it is seen that the company owns developed 
water power to the amount of 158,304 h. p. and that its leased power 
amounts to 32,071 h. p., making a total of 190,375 h. p. used. The 
power used in Massachusetts is rented from the Turners FaUs Co. 
The rented power in Maine is leased from the Rumford Falls Power 
Co.; that in New York from the Niagara Falls Power Co.; and that 
in Vermont from the Bellows FaUs Canal Co. The terms upon 
which all this power is leased are not known to the Bureau. It is 
known, however, that a portion of it is leased for 999 years, and 
that another portion is leased in perpetuity. Some of the companies 
from which power is leased are closely related to the International 
Paper Co. This is particularly true of the Niagara Falls Power Co. 
D. O. Mills, deceased, was a prominent figure in the International 
Paper Co., and one of the largest stockholders in the Niagara Falls 
Power Co., from which 7,800 h. p. is leased. 
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In addition to the developed power used by the International 
Paper Co. it owns undeveloped power sites estimated to be capable 
of producing 44,400 h. p. The largest development owned by the 
company is 22,460 h. p. on the Hudson River at Palmers Falls, N. Y. 
It ako owns 6,958 h. p. at Fort Edward on the Hudson and 15,000 
h. p. undeveloped on the Hudson in this vicinity. The table shows 
that the company uses 80,133 h. p. in the State of New York, of 
which 72,333 h. p. is owned outright. 

Section 6. Summary of conceiitratioii of ownership and control. 

The more important large water-power companies have been 
discussed in detail in the preceding pages. A brief summary of the 
power owned by the ten largest owners, or groups of owners, more or 
less subject, respectively, to single large interests, is presented in 
Table 21 below, which shows the water power, both developed and 
imdeveloped, controlled by each company, or group of companies, 
or affiliated interests having 50,000 h. p. or more. 

Table 21.-COMMERCIAL WATER POWER CONTROLLED BY OR UNDER THE INFLU- 
ENCE OF COMPANIES OR GROUPS OF INTERESTS EACH HAVING £0,000 H. P. OR 
MORE ACTUALLY DEVELOPED OR UNDER CONSTRUCTION. 

f The degree of control vtfies greatly, as set forth ia the text.] 



Companies or groups of interests. 



Oenffltd Electric Interests: 

A. Power completely controlled 

B. Power coming under General Electric influence where there 

occurs both minority ownership of securities and common 
directors 

C. Power coming under the sphere of General Electric influ- 

ence through common directorships only 

Total, General Electric group 

Stone & Webster Interests 

Hydraulic Power Co. of Niagara FaUs 

Pacific Gas & Electric Co 

Clark-Foote-Hodenpyl-Walbridge interests 

Southern Power Co 

8. Morgan Smith interests 

Brady interests 

United Missouri River Power Co 

Telluride Power Co 

Grand total 



Developed 
and under 
construc- 
tion. 



h, p. 
82,$<X) 



419,060 



437,196 



1039,115 



278,067 

144,000 

118,343 

104,300 

101,680 

76,650 

70,600 

65,000 

« 56, 350 



« 1,821,305 



Unde- 
veloped. 



h, p, 
5,500 



522,600 



113,500 



> 641,600 



TotaL 



h. p. 
88,380 



941,660 



550,606 



1,580,715 



372,350 

20,000 

100,000 

158,000 

104,000 

96,000 

16,200 



21,300 



4 1,449,450 



650,417 
164,000 
218,343 
262,300 
205,680 
172,550 
86,800 
65,000 
•77,650 



« 3, 270, 755 



1 Indades 84,700 h. p. also included with Stone A Webster Interests and 48,000 h. p. inchided with Clark- 
Foote-Hodenpyl-Walbridge interests. 

s Includes 5,000 h. p. also included with Stone & Webster interests and 75,000 h. p. included with Clark- 
Foote-Hodenpyl-Walbridge interests. 

s Including 4,500 h. p. belonging to the Beaver River Power Co. 

* Does not include power duplicated in General Electric, Stone & Webster, and Clark-Foote-Hodenpyl- 
Walbrldge interests. 
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From the foregoiog table it is seen that the ten companieis or groups 
of companies with 50,000 developed horsepower or more, control a 
total of 1;821,305 h. p.; developed and under construction, and that 
the same companies own 1,449,450 h. p., undeveloped, making a 
total of 3,270,755 h. p., developed and undeveloped, that is controlled 
or influenced by these ten companies and groups. 

These companies control or have under their influence more than 
60 per cent of all the commercial power developed and under con- 
struction in the United States. The companies controlled by or 
aflSliated with the General Electric companies control 939,115 h. p., 
developed and under construction, or more than half of all the power, 
developed and under construction, involved in the table. The com- 
panies controlled by or affiliated with the General Electric companies 
and Stone & Webster interests together control a total of 1,132,482 
h. p., developed and under construction, which is more than 62 per 
cent of all the power, developed and under construction, shown in 
the table. As shown later there is apparently some relationship 
between the General Electric and Stone & Webster interests. (See 
p. 183.) 

The five largest groups of holders of developed water power in the 
United States control more than 50 per cent of all the conmiercial 
power developed and under construction in the country, besides 
having more than 1,200,000 h. p., undeveloped. 

In addition to the large holders of power shown in the table there 
are four companies having each more than 40,000 h. p., developed 
and under construction, and three others having each 25,000 h. p. 
and less than 40,000 h. p. These seven companies together have 
272,862 h. p. The 17 corporations and groups of corporations having 
25,000 h. p. or more therefore control 2,094,167 h. p., developed and 
under construction, or about 70 per cent of all such commercial power 
in the United Sates. 

Special large interests not included in the above discussion are the 
International Paper Co. and the Aluminum Co. of America. These 
two concerns have not been included because they are engaged 
almost entirely in the manufacturing business. As already stated 
(see p. 179) the business of the International Paper Co. is such that a 
portion of their water power will probably be turned to commer- 
cial use as the supply of pulp material is exhausted. This company 
owns more than 158,000 developed horsepower; the Aluminum Co. 
of America has 48.000 h. p. developed and 48,000 h. p. undeveloped. 

In connection with the concentration of ownership and control of 
conmiercial water power it is very significant that in many localities 
all the power now developed, and in some localities nearly all that 
is available for future devdopment, is in the hands of a single interest. 
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The General Electric interests control almost completely the water- 
power situation in portions of Washington, Oregon, Colorado, Mon- 
tana, and elsewhere; the Stone & Webster interests exercise similar 
control in localities in Washington, Iowa, and Georgia. The Pacific 
Gas & Electric Co. absolutely dominates the power situation in a 
large number of localities in California; the Southern Power Co. has 
practical control of the water-power situation in South Carolina and 
a strong foothold in North Carolina. The S. Morgan Smith interests 
dominate the water-power situation in the vicinity of Atlanta, Ga. 
The Telluride Power Co. controls a large territory in Utah and 
Idaho; and the Commonwealth Power, Railway & Light Co. com- 
pletely dominates the water-power situation in the Lower Peninsula 
of Michigan. The Gould interests appear to control the best of the 
available water power in the vicinity of Richmond, Va. 

Section 7. Interrelationship of large water-power interests. 

Neither the extent nor the degree of concentration in the control of 
water power is fully revealed by the consideration of single groups 
of companies. They can be understood only by studying the rela- 
tionship of such interests as the Greneral Electric Co., Stone & Web- 
ster, S. Morgan Smith, Brady, and others, to water-power companies 
and to public-utility corporations. There is an intenelationship of 
these groups, or interests, themselves, that suggests the possibility, 
if not the probability, of still greater concentration in the ownership 
of water powers and public-utility corporations naturally allied with 
water powers, than appears in the discussion of any one group. This 
relationship is established in various ways. In some cases one interest 
owns stock and has directors in a water-power company that is 
managed or controlled by another interest. In other cases men 
identified as directors with two or more interests are also directors in 
a third company, either water-power or public-service. Again, a 
relationship is sometimes established through the influence of banks 
interested in the underwriting of the securities of water-power com- 
panies, and otherwise aiding their credit. This relationship is often 
not corporate, but purely personal. The fact that an individual is a 
director in two companies does not necessarily point to a close 
relationship. It must be admitted, however, that while such a 
relationship may not apparently be close, it tends to establish a 
bond of common interest that might at any time lead to a close 
connection or an actual consolidation. 

The interrelationship of some large interests and the significance 
of the connection between them are pointed out in this section. It 
will be seen that certain water-power companies and other public- 
utility corporations controlled by or aflBliated with one group of 
interests are closely related to those of another group, and this second 
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group is in turn related to still another. The degree of relationship 
ranges from practically joint control down to simple personal asso- 
ciation through a common director. As already intimated, there is 
seen here, as elsewhere in all large business, a tendency toward con- 
trol by powerful financial interests. The banks supply the money 
for these enterprises and enter their directorates. These connections, 
some stronger and some weaker, but all friendly, suggest a favorable 
condition for a very small number of men to consolidate very large 
interests whenever they may think it advantageous to do so. This 
interlocking of interests through directorates, while not necessarily 
indicating a purpose of monopoly, certainly affords facilities for 
combination. 

The relationship of certain large interests to water-power, street- 
railway, and lighting companies and the interrelationship of these 
interests are shown graphically in Chart 6 (opposite p. 184). The 
ramifications of the General Electric influence, as indicated by this 
chart, are particularly significant. 

Relation of the General Electric companies and Stone 
& Webster. — ^Two of the largest and strongest groups of interests 
in the water-power field are the General Electric companies and the 
Stone & Webster interests. The water-power companies and other 
public-service corporations under the control or influence of these 
two groups are found in every section of the United States. There 
are several water-power and other public-service corporations under 
the management of the Stone & Webster Management Association 
that have upon their boards of directors, or upon the boards of 
directors of the companies controlling them, men who are also 
found among the directors of the "General Electric companies." 
The water-power companies involved in this direct connection have a 
total development of 84,700 h. p. Chart 5 (opposite p. 184) shows 
the connection between the Stone & Webster and the General Electric 
interests. It will be seen from this chart that the large group of 
water-power interests in the Puget Sound region, in the State of 
Washington, and a number of street railway and lighting companies 
in the same region, are under the Stone & Webster management, and 
have connection through directors with the "General Electric compa- 
nies." Furthermore, the General Electric companies own securities 
of several of these Stone & Webster concerns. Public-service corpo- 
rations in such important centers as Dallas, Tex., and St. Louis, Mo., 
are also more or less connected with both these large interests. 

S. Morgan Smith, Westinghouse, and Brady interests. — ^The 
details of these several interests have been discussed elsewhere. 
The connection between S. Morgan Smith and Westinghouse interests 
is through the Atlanta Water & Electric Power Co. This company is 
controlled by S.Morgan Smith interests, but the Westinghouse Electric 
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& Manufacturing Co. owns a considerable portion (nearly 27 per cent) 
of its stocky and has representation on its board of directors. The 
connection between the Westinghouse and the Brady interests is 
through Anthony N. Brady, who is a director in the Westinghotise 
Electric & Manufacturing Co. The Westinghouse companies appear 
to have no direct control of any water-power development. Tlieir 
interest in water power lies mainly in the fact that the Niagara, 
Lockport & Ontario Power Co., which they control, has a long-term 
contract with the Ontario Power Co. for the purchase of 60,000 h. p., 
which gives it virtual control over that amount of power gener- 
ated at Niagara Falls. Anthony N. Brady personally controls the 
Chattanooga & Tennessee River Power Co. and is interested in the 
Utica Gas & Electric Co., thus indicating at least a sort of relation- 
ship between the group of water powers controlled by S. Moi^an 
Smith interests and the Brady-Westinghouse interests. Brady 
and Westinghouse also have some connection, quite indirect, with 
the General Electric Co. Nicholas F. Brady, son of Anthony X. 
Brady, is a director in the Consolidated Gas, Electric Light & Power 
Co. of Baltimore, as is also S. R. Bertron, a director in the Mectric 
Bond & Share Co. This company is one of the principal customers 
of the Pennsylvania Water & Power Co., in Pennsylvania, which like- 
wise has a General Electric director. These relationships are all 
shown graphically on Chart 5. The Westinghouse Electric & Man- 
ufacturing Co. owns a majority of the stock of the Lackawanna & 
Wyoming Valley Rapid Transit Co. 

Other interrelationships. — ^The laige group of water powers in 
the Lower Peninsula of Michigan, already discussed under ''Con- 
centration in the Lower Peninsula of Michigan" (see p. 128), are 
closely connected with E. W. Clark & Co. and Hodenpyl, Walbridge& 
Co. interests. The dominant spirit in the practical management of the 
Michigan companies is W. A. Foote, and these companies have been 
largely financed by E. W. Clark & Co. Clark & Co. are connected 
through directorates with the Bangor Railway & Electric Co., ^ch 
owns water power in Maine, and a number of street railway and 
lighting companies in various sections of the country, as will appear 
from an inspection of Chart 5. The Clark concern is also repre- 
sented on the directorate of the Portland Railway, Light & Power Go. 
(General Electric), thus connecting these interests with the General 
Electric interests. 

Another group of vast proportions centers in the United Railways 
Investment Co. This company controls the United Railroads and 
other properties in San Francisco. They also control the Philadel- 
phia Company, which in turn controls 14 street railways, 8 electric- 
light and gas companies, and 6 fuel-gas companies in Pittsburg, Ta., 
and vicinity. The Railroads & Power Development Co., of San 
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Francisco, which is controlled by the United Railways Investment 
Co., itself controls the Sierra & San Francisco Power Co., a large 
water-power concern in California which supplies power, to the 
United Railroads of San Francisco. The Sierra & San Francisco 
Power Co. has upon its board of directors a prominent General 
Electric representative. 

Summary. — Summarizing these interrelationships it is seen that 
the General Electric Co. and its three wholly controlled subsidiaries 
have some sort of connection or relation with at least six other large 
interests. An examination of Chart 5 will show the character of 
these interrelationships. There is also shown on the chart the rela- 
tion of the General Electric companies to banks and financial houses. 
By referring to the list of banks (p. 162) the General Electric finan- 
cial connections can be seen. There is thus brought into more 
or less close relationship a vast volume of water power and a great 
number of street railway and lighting companies, besides steam 
railroads and a number of the largest banking interests in this country. 

There is here presented such a situation in water powers and other 
public utilities as might bring about at any time under a single man- 
agement the control of a majority of the developed water power in the 
United States and similar control over, the public utilities in a vast 
number of cities and towns, including some of the most important 
in the country. 



CHAPTER IV. 



RELATION OF WATEB-POWEA COMPAinES TO MTTinCIPAI 

PUBLIC-SERVICE CORPOBATIOVS. 

Section 1. Nature and extent of snch relationships. 

The preceding discussion has clearly developed the existence (. 
exceedingly important interrelationships between water-power coi- 
cerns and various public-service corporations. In the case of tk 
General Electric companies, in particular, it was shown that asidi 
from the control of water-power properties there was a very extensm 
General Electric domination of public utilities. Such interests c 
Stone & Webster, and various other water-power concerns, were aU' 
shown to be exceedingly important. 

In most cases the relation between water-power companies ar: 
street railways and lighting corporations is that of ownership ; but : 
some cases there is only afhliation, indicated by common officers r' 
directors, or by sale of power, or both. Sometimes power compani^^i 
have contracts with raUway and lighting companies with which the- 
have no corporate or personal relation. The sale of power may B"' 
in itself constitute an affiliation, but be no more than the relationslii: 
that arises out of a contract between buyer and seller. 

In many towns the same company controls both gas and elect r 
lighting, and so holds a complete lighting monopoly. 

A brief summary of the most important instances of such interre 
lationship already discussed is presented in Table 22 below: 

TABLE 22.— NUMBER OF TOWNS IN WHICH GIVEN WATER-POWER COMPANIES A>: 
GROUPS OF COMPANIES OR AFFILIATED COMPANIES OWN AND OPERATE PUBU 
UTILITIES. 



Company or group. 



Pacific Gas & Electric Co , 

Pacific Light & Power Corporation 

Commonwealth Power, Railway & Light Co 

Southern Power Co 

General Electric companies 

Stone & Webster companies 

Total 



Street 
railway^;. 



1 
2 
3 
2 
16 
5 



Electrlo- 
llghting 
plants. 



40 

29 
18 
14 
78 
25 



29 



204 



Gs? 
plants. 



186 
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From the above table it is seen that the six water-power companies 
or groups included therein control the street railways in 29 towns, 
electric lighting in 204, and gas plants in 55. The General Electric 
companies and the Stone & Webster companies control pubhc utihties 
in a considerable number of towns that have been excluded from the 
above table because they have no direct connection with water-power 
developments. 

In many cities the water-power companies control two and in some 
they control all of the three classes of public utilities shown in the 
table. Some instances conspicuous for the completeness with which 
water-power interests control the street-railway and Ughting business 
of cities are the Portland Railway , Light & Power Co., at Portland. 
Oreg. ; Manchester Traction, Light & Power Co., of Manchester, N. H. ; 
and the Utah Light & Railway Co., at Salt Lake City, Utah. 

The approximate number of cities and towns in the United States 
including those in Table 22, in which pubUc utihties are owned or op- 
erated by water-power concerns, or in which the street-railway and 
lighting corporations own water power as of about January 1, 1911, 
is shown in Table 23, below. The table also shows the number 
of municipal lighting plants that are supphed with current by 
water-power companies: 

Tabls 23.— number of TOWNS IN THE UNITED STATES IN WHICH PUBLIC UTILITIES 
ARS OWNED OR OPERATED BY WATER-POWER COMPANIES OR COMPANIES AF- 
FILIATED THEREWITH, AND MUNICIPAL LIGHTING PLANTS SUPPLIED WITH CUR- 
RENT, BY CLASSES AND BY STATES, ABOUT JANUARY 1, 1911. 



State. 


Street 
railways 

(tOWDfl). 


Etectric- 

light 

plants 

(towns). 


Gss 

plants 

(towns). 


Municipal 
lighting 
plants sup- 
plied with 
current. 


Total 


1 
111 1 660 


113 


19 






Atobanift 


2 1 3 
8 151 
1 . 22 


3 
37 




Califoraia 


4 


Colorado 




ConiHffticut 


16 


A2 


4 


1 


Florida 


1 ' 1 
4 1 ^ 




^^fKNiKia .. 


1 
1 


2 


Idaho.. , 




19 

6 
2 


1 


T11fivo>>s . . 






IndiaiM ' 




1 


lotra 








Kadsm. - 




5 
36 
14 
15 
50 


2 
3 

1 




If ain*^ - - - 


16 




M<»^1and . . 




MaasffK^hnwttff 




1 




5 


6 
5 


2 


MlniMMOta 


3 n 


2 


HfijIBOVTl , , 




3 
14 
19 




Monttoa. 


3 


2 
2 




Nevada 
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TiBLl SB.— NU1CBER OP TOWNS IN THE UNITED STATES IN WHICH PUBLIC UTILITIE3 
ARE OWNED OR OPERATED BY WATER-POWER COMPANIES OR COMPANIES AT 
FILIATED THEREWITH, AND MUNICIPAL LIQHTINO PLANTS SUPPLIED WITH CUR 
RENT, BY CLASSES AND BY STATES. ABOUT JANUARY 1. 1311-Contlniud. 



State. 



New Hampshire. 

New Jersey 

New York 

North Carolina. . 
North Dakota... 

Ohio 

Orogon 

Pennsylvania... 
Rhode Island... 
South Carolina. . 
South Dakota. . . 

Tennessee 

Utah 

Vermont 

Virginia. 

Washington 

West Virginia... 
Wisconsin 



Street 
railways 
(towns). 



6 
4 



3 



3 
2 



1 
5 
5 
5 



8 



Eleotrio- 

light 

plants 

(towns). 



18 
1 

71 

16 
1 
2 

29 
7 
6 
9 
5 
1 

14 

25 
9 

24 
1 

13 



Oas 

plants 

(towns). 



Munlefpi 
Ughtin; 

plSUQtS Sllt> 

plied wl^ 

current. 



20 

4 



5 
5 

1 
1 



3 
2 
3 



2 



It is probable that this table understates the number of towns k 
which public utiUties are owned and operated by water-power com- 
panies or by companies affiliated with them. Whenever ther! 
appeared any doubt of the ownership or control of a street railway o: 
lighting plant by a water-power company the city or town wa^ 
excluded. A considerable number of interurban electric railwar> 

ft 

controlled by water-power companies have also been omitted. 

The table shows that water-power companies or companies affiliate: 
with them own or control, and operate the street railways in 111 
cities and towns in the United States, the electric lighting plants b 
669 cities and towns, the gas plants in 113 cities and towns, and that 
these companies supply current to municipal lighting plants in l^ 
cities and towns. Many of the municipaUties thus supplied witl 
street railway and light service by water-power companies are small 
A considerable number, however, are among the most important 
mxmicipalities in the respective States. The important fact is that 
an entire community of people is dependent upon a private monop 
oly for the means of transit and lights and the character of service 
that shall be given. 

It should be noted that to add together the number of cities and 
towns shown in connection with the three classes of public-service 
companies would involve considerable duplication. For instance manj 
of the communities in which the electric-Ughting plants are owned bj 



CONCENTBATION OF OWNEBSHIP AND CONTROL. 189 

water-power companies are also included in the communities in 
which street railways are so owned. 

Section 2. Consolidations of public-service corporations themselves. 

The importance of this relationship between water-power concerns 
and public-service corporations is greatly enhanced because of the 
fact that during recent years there has been a rapid consoHdation of gas 
and electric lighting companies and, to a somewhat less extent, a con- 
soUdation of lighting and street-railway companies. These consoli- 
dations are not confined to single cities; but in several instances all 
the local transit and lighting facilities in several towns have been 
gathered under a single control. 

The properties of these consolidations are often in widely sepa- 
rated conamunities. Notable instances are the American Cities 
Railway & Light Co., operating in four States; the American Gas & 
Electric Co., operating in seven States; Stone & Webster, in eleven 
States; the United Railways Investment Co., controlling the street 
railways of San Francisco and vicinity, 263 miles of track; and street 
and interurban railways in Pittsburg, Pa., and vicinity, more than 640 
miles of track, and supplying fuel and lighting gas and electric power 
in Pittsburg and vicinity. There are other similar combinations, but 
these are sufficient to indicate the tendency toward concentration of 
ownership of public utilities in our cities. These utilities naturally 
sustain a close economic relation to water powers. 

The far-reaching importance of these conditions is greatly empha- 
sized by the fact, already brought out, that consolidations of water- 
power companies and street railway and lighting corporations are 
seen on every hand. A common control of the agencies of passenger 
traffic and of distributing light in om* cities, on the one hand, and of 
the sources of energy for operating these utilities, on the other, is a 
fact of great public importance. 

Concentration along this line is constantly increasing in scope and 
strength. There are steady additions to the list of public-service 
agencies controlled by or affiliated with water-power concerns. 
Combinations heretofore formed are being merged into larger and 
stronger ones, and these larger units of management show a close 
relationship one to another. 

14682**— 12 14 
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Part III. WATER POWER AND THE PUBLIC- 



CHAPTER I. 
PUBLIC OWHBBSHIP OK COVTSOI. 

Seotiom 1. Introductory. 

The most desirable water powers in the older sections of the United 
States are now owned by private corporations. This is true of much 
of the power in all sections of the country. The amount of developed 
power privately owned has already been discussed. The extent to 
which the public still owns power and the degree of governmental 
control at present exercised over power sites and the character and 
scope of regulative authority appUed to developed power are con- 
sidered here. 

Sectioia2. Water power owned or whose development is controlled by 
the United States. 

The Federal Government actually owns comparatively little 
developed water power. All the power so owned is that developed ' 
at dams constructed for the improvement of navigation and in the 
prosecution of irrigation projects. Rights to develop water power 
in national forests, on military reservations, and on the public domain 
not withdrawn from entiy are, under existing practice, acquired 
from the States in which the power sites are situated. Even as at 
present administered, however, the Federal Government is a neces- 
sary factor in the development of power on the public lands or within 
the reserves, whether on navigable or nonnavigable streams, by 
reason of the fact that a water power can not be developed without 
the occupancy and use of the lands for dams and transmission lines. 

Thus, while the Forest Service does not exercise direct control over 
the i^ater power in the forest reserves, it does control it in an indirect 
-way. The Federal Government owns the land the use of which must 
be had for the erection of dams and construction of transmission 
lines. The Secretary of Agriculture is authorized by Congress to 
issue permits for the use of land within the reserves for these pur- 
poses upon a finding by the Forester that it is not incompatible with 
the public interest and to make a charge for such use. The Forest 
Service, therefore, can determine whether a development shall be 
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made or not. In the issuance of such permits, however, no attempt 
is made to adjudicate water rights as such. 

A dam can not be erected in a navigable stream, however, whether 
on the public domain or not, for the development of power without 
the consent of Congress, which is given by special act. Having the 
right to grant permission to dam the stream or to withhold the 
same, Congress may impose conditions on the grant. The exact 
extent and nature of the conditions which may be so imposed are 
matters upon which opinions now differ. The general dam act of 
1906 as amended by the act of 1910 provides that the Secretary of 
War may require, among other things, from anyone so damming a 
navigable stream compensation for any direct benefit derived from 
any storage reservoirs maintained by the Government at the head- 
waters of the stream, or from the acquisition and maintenance of 
any forested watershed, or lands at the headwaters of such stream, 
wherever such shall be for the benefit of the navigation of the stream. 
Whether or not Congress may impose conditions on such a grant 
which do not pertain to such direct operation of the Government, or 
to navigation or to any power expressly delegated to the Federal 
Government by the Constitution, is the special point upon which 
some take a. negative position, as, for example, whether a rental 
charge may be imposed on such grants. 

The control of the Federal Government over the development of 
power on the public domain, in the various Federal reservations, and 
on navigable streams not on the public domain, as at present exer- 
cised, is therefore very great, with the right in the Government still 
further to extend control. 

Water power in national forests. — ^The amount of water 
power capable of development in the national forests or dependent 
for development upon the use of land incbided in the national 
forests has never been determined with exactness. The Forest 
Service has roughly estimated the amount of power in the national 
forests now undeveloped but capable of development at 13,624,000 
h. p. This estimate is intended to represent the practical maximum 
power; that is to say, the wheel instcdlation that is practicable from 
an engineering standpoint. The estimate, therefore, is greater than 
the minimum potential power and less than the theoretical maximum 
potential. These figures are in many instances based upon imperfect 
data, and it is probable that the actual amount of power that can be 
developed is less than this estimate. Furthermore, much of the 
power in the forest reserves is far from centers of activity, and while 
its development is practicable from an engineering point of view, for 
economic reasons it will be many years before it can be an important 
factor in the power situation. There is now developed in the national 
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forests and operated under permits from the Forest Service a total 
of 294,575 h. p. 

The important relation that water power bears to the public 
makes it desirable that the approximate amount of potential water 
power commercially available in the national forests and upon other 
portions of the public domain should be determined without any 
undue delay. 

Other sections of the public domain. — ^The amount of water 
power on other parts of the public domain is more uncertain even 
than that in the national forests. It is certain that the amount, of 
this power is far less than that in the forest reserves. 

PowEB ON Indian reservations. — Nothing definite is known as 
to the water power on Indian reservations. It is safe to say, however, 
that it is comparatively small in amount and that it is not a very 
important factor in the general water-power situation. 

Irrigation projects. — ^The power developed in connection with 
United States irrigation projects so far as at present determined is 
16,300 h. p. In addition to this, it is estimated that 56,690 additional 
horsepower can be developed at those projects. Irrigation dams are 
construQted primarily to utilize water for agricultural purposes, and 
power developed thereby is only an incident. Moreover, a con- 
siderable portion of the power so developed is utilized by. the Govern- 
ment for the operation of pumps, and power for commercial use 
developed at irrigation dams is of comparatively little importance. 
Power at dams constructed for the improvement of navi- 
gation. — The amount of power available from Government dams 
constructed for navigation improvement is small. The total 12-months 
power thus developed in the United States is 23,800 h. p., and there 
are 50,734 h. p. additional that is available for eight months in the 
year. More than half of this power is at Hales Bar on the Tennessee 
River and is being produced by private capital under a 99-year lease. 
It should not be considered in this discussion. The Federal Govern- 
ment will have no control over the disposition of the power at the 
' Hales Bar development until the expiration of the lease. Omitting 
the Hales Bar development there remain but 7,870 twelve-months 
horsepower and 22,984 eight-months power available at all Govern- 
ment dams. All of the 12-months power except about 1,000 h. p. 
and all of the 8-months power except 127 h. p. thus available are on 
the Muskingum River in Ohio. The remainder is on the Kentucky 
and Green Rivers, in Kentucky. 

The power at present available from navigation improvement is 
of little practical importance. The amount available at any one 
dam is usually too small to warrant the installation of electrical ma- 
chinery and transmission lines, and there is usually no great demand 
for power immediately at the dam. In consequence of this situation, 
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out of a total available power, including the 8-months and the 12- 
months, of approximately 30,800 h. p. only 1,566 h. p. is used. 
The power used at these dams is sold in the form of water, and 
the amount received in rentals by the Government amoimts to 
about $6,000 per year. 

Section 3. Water power owned or controlled by the States. 

The extent to which the title to water power is in the States is not 
entirely clear, apparently differing in different sections. In general, 
in the older States, a fair statement of the situation seems to be that 
water power is a riparian right. In other words, the owner of land 
through which a stream flows, be it navigable or nonnavigable, has 
a right to the usufruct of the water, whether for power or other 
purposes. In the arid States of the West, State statutes or consti- 
tutional provisions usually declare that the water in aU natural 
streams within the State is the ''property of the public," or "belongs 
to the public," or is ^'the property of the State." Apparently the 
object of these declarations is to abolish the common law of riparian 
rights, not only on navigable but also on nonnavigable streams, and 
to permit appropriation for beneficial uses in contravention of the 
common law. Constructions by different State courts of these pro- 
visions, however, differ widely, and in some cases it is held that the 
riparian proprietor may not, under such statutes, be deprived of all 
benefits of the stream. It is desirable to note that such statutes may 
in some cases be open to question as being in conflict with the Fed- 
eral Constitution; first, with that clause providing that Congress 
shall have power to dispose of and make all necessary rules and reg- 
ulations respecting the territory or other property of the United 
States; second, with that which declares that no State shall deprive 
any person of property without due process of law. 

The amount of power absolutely owned by States and not subject 
to private appropriation, is comparatively small. 

The State of Illinois owns approximately 100,000 h. p. undeveloped 
on the Illinois River, and has voted $20,000,000 in bonds for its 
improvement. The State of New York owns large tracts of land in 
the Adirondack Mountains, upon which there is quite a large volume 
of power. 

Section 4. Water power owned by cities and towns. 

MuNiciPALrriES owning 1,000 h. p. or more. — There are 105 
cities and towns in the United States that own water-power plants. 
About 80 per cent of these mimicipalities have developments of less 
than 1,000 h. p. Those that own water power to the extent of 1,000 
h. p. or more (developed and undeveloped) are shown in Table 24. 
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TABUM.-CITIB8 IN THE UNITED STATES OWNING 1,000 H. P. OR MORE, DISTINOaiSH- 
ING BETWEEN DEVELOPED AND UNDEVELOPED POWER. 



State. 



TotaL. 



Califomia 

Qeocgia 

lUinds. 

Indiana 

Kansas 

If^^jnft 

MasBBohiuetts.. 
Michigan. 

Do 

Do 

Utah. 

Vennont 

Do 

Vlisfaik. 

Do 

Do 

Washington... 

Do 

Do 

Wisconsin 

Do 



City. 



Los Angeles 

Augosta 

Sanitary District of Chicago. 

Logansport 

Enterprise 

Bangor 

Holyoke 

Crystal Falls 

Marquette , 

Sturgis. 

Logan. 

Lyndonville. 

MorrisviUe 

Harrisonburg 

Martlnsyille 

Richmond , 

EUensburg 

Eseabtie .....................< 

Taooma 

Black River Falls 

Greenwood 



Developed. 



h.p. 
116,867 



2,585 

12,027 

28,000 

1,125 

1,000 

1,350 

1,040 

1,300 

1,200 

1,280 

8,000 

000 

1,000 

1,350 

1,000 

8,050 

1,660 

20,800 

32,000 

fiOO 

200 



Undevel- 
oped. 



h.p, 
183,665 



117,415 
48,000 



600 



100 



1,660 
14,200 



700 
1,000 



Total. 



h.p. 
300,582 



120,000 
12,027 
76,000 
1,126 
1,000 
1,360 
1,040 
1,200 
1,800 
1,280 
8,600 
1,000 
1,000 
1,350 
1,000 
4,700 
1,660 
86,000 
82,000 
1,200 
1,200 



From the above table it is seen that the most important municipal 
plants in the United States are those at Los Angeles, Cal. ; Seattle 
and Tacoma, Wash.; Chicago, III.; * and Augusta, Ga. 

The lai^est owner of power among the cities of the United States 
is Los Angeles. That city is building a water-supply aqueduct about 
225 miles long, and in conjunction therewith it is estimated that 
120,000 h. p. will be developed. It is the purpose of the city to 
supply itself with current for municipal use and to sell the remainder 
of the power. At present only 2,585 h. p. has been developed. This 
small development has been made to supply power for construction 
work. The city, in April, 1910, voted to issue bonds to the amount 
of $3,500,000 to cover the cost of the plant. 

The city of Augusta, Ga., owns no installation but sells its power 
in the form of water to the local street railway and lighting plants 
and to a number of local manufacturers. 

The large municipal plant at Tacoma, Wash., is now under con- 
struction. More than one-third of the work is completed and it is 
expected to have the plant in operation before the middle of 1912. 
The Seattle plant is partially completed and is delivering current 



t The watcp'power frtant of the Sanitary District of Chicago has been Included in this table for the ] 
that the greater portioa of the power gaoerated is osed fbr Uchting the dty of Chicago and is ftainiahed to 
the monidpallty at oost. 
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over its transmission line, a distance of 40 miles. The street-lighting 
system formerly owned and operated by the Seattle Electric Co. was 
purchased, and is now operated, by the city.^ 

The Sanitary District of Chicago has a completed water-power 
plant on the Drainage Canal with an installation of 28,000 h. p., and 
it is estimated that there is 48,000 h. p. undeveloped. The plant is 
now supplying a large portion of the current necessary to light the 
city of Chicago. A recent report of the executive committee of the 
Citizens Association of Chicago shows that for the six months ended 
June 30, 1910, the power plant made a net profit of approximately 
$62,000, after deducting operating expenses, depreciation and interest 
on the cost of the plant. This profit was derived entirely from com- 
mercial business, since the municipality was supplied with power 
at cost. 

Municipalities owning less than 1 ,000 h. p. each. — Of the 106 
cities and towns owning water power in the United States, 84, or 
about 80 per cent, have less than 1,000 h. p. Only 8 of these have 
500 h. p. or over. The number of towns in each State that own 
water power amounting to less than 1,000 h. p. each, and the total 
water power and steam power owned by these towns, are shown in 
Table 25. 



Tablb 26.— number op CITIES AND TOWNS IN THE UNITED STATES OWNING DE- 
VELOPED WATER POWERS OP LESS THAN 1,000 H. P. EACH, AND THE WATER 
POWER AND STEAM POWER OWNED, BY STATES. • 

[Compiled from McQraw Electrical Directory for October, 1910.] 



State. 



Total 

Alabama 

Comiec'licut 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Maine 

Massachusetts.. . 

Michigan 

Minnesota 

New Hampshire 



Cities. 



84 



2 
2 
2 
1 
1 
1 
2 
2 
1 

15 
4 
2 



Water 


Steam 


power. 


pOWCT. 


h,p. 


A. p. 


20,111 


6,410 


332 

375 




1,276 


450 


150 


187 
340 




200 


100 


125 


380 


397 


400 
125 




403 


3,937 


1,745 


912 


82 


766 


160 



State. 



New Jersey — 

New Yorlc 

North Carolina, 

Ohio 

Oregon 

Pennsylvania. , 

Tennessee , 

Utah 

Vermont 

Virginia 

Washington... 

Wisconsin 

Wyoming , 



Cities. 



1 

6 
2 
1 
3 
3 
2 
8 
8 
4 
1 
9 
1 



2,197 
40 



Water 


Steam 


power. 


power. 


k, p. 


k.p. 


112 




1,873 


S50 


550 




176 


419 


660 


aoo 


538 


S75 


600 




1,678 


UO 


2,110 


90 


1,306 




50 





200 



None of the cities Included in the above table, so far as is known 
to the Bureau, owns any undeveloped water power. In a few instances 
internal-combustion engines are owned, and they have been included 



1 The dftm of the flwttln vluA mm Beoentty kwoikiBn by a flood. 
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as steam power. In nearly all cases the power generated in these 
municipalities is used for lighting and pumping purposes only. There 
are a few instances in which the municipal plants supply power to 
manufacturers. 



Section 6. Existing pnblic regolation or control. 

Federal regulation. — For the occupancy and use of forest lands 
in connection with commercial water power the Department of Agri- 
culture has fixed rates which it chaises for such use. These rates are 
based upon the net electrical horsepower developed. The depart- 
ment, however, does not exercise any control over the rates that shall 
be charged the public. 

The water powers on other portions of the public domain are 
under the jurisdiction of the Secretary of the Interior. He has 
power to grant permits for the occupancy and use of the public 
lands. 

The power on military reservations can be developed only on a permit 
granted by the Secretary of War. The development of that on Indian 
reservations must have the approval of the Secretary of the Interior. 

State regulation. — A number of the States have by statute 
placed conunercial water-power developments in the class of public- 
service utilities and have made some provision for the control of 
hydroelectric developments and the regulation of rates that shall be 
chained the pubHc. The statutes generally do not represent any 
effective, well-defined public pohcy. 

New York. — In 1907 the State Water-Supply Commission was 
directed to devise a practical plan for the general development of the 
water powers of the State. This cormnission examined a number of 
streams and watersheds and made a comprehensive report upon the 
water resources of the State. The State, however, is confronted 
with a difficulty in the way of the development of its water-power 
resources in the shape of a constitutional provision that prohibits 
the lease, sale, or exchange of lands of the State constituting forest 
reserves, or the removal or sale of timber thereon. This prevents the 
flooding of sections of the State forest which might be made into 
reservoirs. 

The New York PubHc Service Commission has authority to regulate 
water-power companies doing an electric-power business. The 
consent of the commission is necessary to the issue of stocks and 
bonds. A uniform system of accounts may be prescribed , and the com- 
mission has power to fix standards of service. It can either upon its 
own motion or upon complaint investigate rates and enforce just and 
reasonable charges. 

Wisconsin. — Wisconsin has a comprehensive law controlling water 
powers and regulating rates charged the public for power. This law 
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declares the use of navigable waters for power developed under a 
franchise to be a public use, and that all energy, developed and 
undeveloped, is subject to the control of the State for the public good. 
It is further declared that the beneficial use and natural energy of 
the waters of the State for all public uses are held by the State in 
trust for all the people. 

All repealable licenses, permits, or franchises authorizing the 
erection and maintenance of a dam across any navigable stream 
were repealed. Provision was made for the granting of other fran- 
chises Tor a term of 20 years upon compliance with certain specified 
requirements. The appropriator of water under a new franchise is 
given the right to continue his franchise for two further successive 
terms of 10 years each upon filing the proper application with the 
railroad commission, subject, however, to the right of the State to 
readjust the value of the franchise. Each appropriator of water 
during the life of his appropriation is required to pay a State fran- 
chise fee equivalent to 6 per cent per annum of the franchise value 
of every horsepower produced and put to beneficial use; in no case, 
however, can this franchise fee be less than 10 cents nor more than $2 
per horsepower. The franchise value is fixed as nearly as possible 
at the difference in the cost of producing a horsepower at the place 
of generation by water and the cost of producing at the same time, 
in like quantities, on an equivalent basis, a horsepower by the use of 
any kind of fuel. The State Railroad Commission is directed to fix 
the franchise value and is required to take into consideration all the 
elements of cost involved in the production of power by both methods. 
A further and important requirement of the law is that if the public 
convenience and necessity require it, any appropriator maintaining 
a dam under a franchise granted by the State shall develop all the 
power created by the dam and capable of development, and all such 
power not necessary for the purposes of the owner shall be sold to the 
public. The execution of the law and the determining of rat«s 
charged the pubUc is vested in the State Railroad Conmiission.^ 

Vermont. — ^The Public Service Commission has power to regulate 
the quality of the product, fix rates and standards of service, hear 
complaints, and supervise the issue of stocks and bonds of gas and 
electric plants. 

Oeorgia. — ^The State Railroad Commission of Georgia has authority 
over electric light and power companies. It has power to prescribe 
forms of accounts, compel reasonable service, fix rates, and to regu- 
late the issue of stocks and bonds. The Georgia law gives the Rail- 
road Commission jurisdiction over the power of the generating 

1 Binoe this report was put in type tho supreme court of Wisconsin has declared the water-power lav 
referred to here to be unconstitutional. The grounds for the decision appear to be that the effect of tbo 
act is to take private property (a) without compensation, (6) without doe process of law, and (e) for pri- 
vate purposes. 
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company only but not over the rates that shall be charged by a 
distributing company that purchases its power from another concern. 

Massachvsetts. — The Board of Gas and Electric Light Commis- 
sioners has power to regulate the issuing of stocks and bonds and to 
compel just and reasonable charges to the public. 

Michigan. — The Railroad Commission of Michigan has authority 
over the transmission and supplying of electricity and has power to 
fix rates and control the issue of securities. 

SoiUh Carolina. — The Public Service Conmiission of this State has 
jurisdiction over electric light and power companies and can regulate 
rates charged the public. 

Other States. — ^Ohio, New Jersey, and Maryland have commissions 
with powers to regulate charges for gas and electricity to the public. 
These States, however, have very little water power except power 
transmitted from Pennsylvania into Maryland. 



CHAPTER n, 
EELATTOir OF WATEB POWEB TO THE PUBUC. 

Section 1. Essential elements of the water-power problem. 

The ' 'commercial " use of water power has covered not more than 25 
years, and its extensive use scarcely more than the last decade. 
Correct information as to the facts and tendencies of such use has 
not yet been widely disseminated, and the public has not yet 
had an opportunity to grasp the fundamental principles involved 
therein. It is of the highest consequence that a correct public 
opinion upon the problems thus involved in the use of water power 
be arrived at. As will be shown later, the water-power situation is 
such that it requires the prompt adoption of a positive governmental 
policy — either State or Federal, or both. The very fact that one, 
and indeed two, of the great natural resources of the country are 
involved, calls for such a poUcy. A special consideration is the 
fact that the public, through either the Federal Government or the 
States, still owns or absolutely controls a considerable portion of our 
undeveloped power resources. There is, however, going on a rapid 
acquisition of water powers by private interests, and vested rights 
are accruing therein. This process more and more limits the field 
of effective pubUc control and demands the early adoption of some 
definite policy. The fundamental problems involved in any such 
policy are these: 

1. The best development of the resource. 

2. The protection of the consumer. 

3. The reservation, for the benefit of the whole public, of its proper 
share in the advantages inherent in the natural resource itself. 

Section 2. Desirability of early, complete, and efficient utilization of 
water power. 

Water power is unhke most other natural resources in that it is not 
diminished by use, nor is it conserved by nonuse. Coal which ia not 
used to-day remains to be used hereafter, but the energy of water 
which is allowed to flow by unused neither increases nor decreases 
the future supply, but is irretrievably lost. Our supply of coal — the 
principal source of energy — while vast, is not unlimited. The utiliza- 
tion of water power results in the saving of coal for future use. In 
other words, the real waste of water power is its nonuse, while its 
development effects a conservation, not only of water power, but of 
our fuel supply as well. 
202 
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The importance of effectively utilizing the water powers of the 
country is therefore -obvious. The power now (Februaiy, 1912) 
required to operate the industrial enterprises and publicnservice utili- 
ties of the country (excluding steam railroads and vessels) can be 
safely estimated at not less than 30,000,000 h. p. Approximately 
6,000,000 h. p. is now generated by water. The remainder is gener- 
ated from fuel, mainly coal. The quantity of coal required to produce 
a "horsepower-hour" in steam varies according to the quality of 
the coal and the size and efficiency of engines. It is claimed that 
under the most favorable conditions a pound of coal can be made to 
produce one horsepower-hour. From this minimum the estimated 
quantity ranges aa high as even 6 or 7 pounds. Assuming, however, 
that on the average a horsepower-hour in steam can be produced by 
3 pounds of coal (and this quantity probably understates the average 
quantity of coal required, and the corresponding saving by the sub- 
stitution of water power), the power now produced by water saves at 
least 33,000,000 tons. of coal per year. This is based on a 12-hour 
day. 

By reason of distance from markets, cost of development, and 
other causes, it will doubtless be many years before a quantity equal 
to even the *' minimum potential" water power of the country (see 
p. 65) can be advantageously developed. It is certain, however, 
that under favorable conditions several additional millions of horse- 
power can now profitably be developed from water, thus effecting a 
still further conservation of our fuel. The miUions of water power 
economically available, but undeveloped, represent absolute waste. 

In brief, the real conservation of water power is its use. So much 
of this natural resource, therefore, as can advantageously be used 
should have prompt and complete development; but in doing this 
certain important economic forces are called into action, and the 
effect of these forces upon the pubUc welfare must be fully recognized, 
and the pubUc interests safeguarded? 

Section 3. Protection of the oonsnmer involute a broader problem than 
regulating prices. 

The commercial power industry is one which, by its very character, 
involves highly monopolistic tendencies, so that competition can not 
be relied upon to protect a large portion of the consuming public 
against unreasonable or unfair charges for power. (See p. 207.) This 
is true of all power, whether generated from fuel or from water. 

To deal intelligently with the power question, it is important to 
keep clearly in mind the elements composing a commercial power 
system. TTiere are two coordinate elements in every such system, 
namely, the generating plant and the distributing equipment. In 
a water-power development, owing to the fact that the water-power 
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site is usually at a considerable distance from the consuming market, 
there is also a third factor, namely, the 'Hransmission" system; that 
is, main-line transmission, as distinguished from local distribution. 
In supplying power from fuel the generating plant can usually be 
located so as to permit distribution directly from the point of produc- 
tion. One of the chief points of physical difference, therefore, 
between a water-power system and a fuel-power system is in the 
''transmission" equipment of the former. In very few instances are 
transmission linos (as distinct from distributing lines) found in con- 
nection with fuel-power plants. The reason for this undoubtedly 
is that it is usually more economical to transport the fuel to the 
generating plant than to tran^knit the power to the consuming 
market. 

The monopoly elements of a power system. — ^The prime ele- 
ment of monopoly in a commercial power system Ues in the distribut- 
ing lines. Before a commercial power concern, whether using water 
or fuel, can operate on any extensive scale it must have access to the 
great body of power users. Such access can be had only through a 
distributing system requiring a large investment and involving the 
use of streets in cities and towns (and, in the case of a water-power 
concern, a right of way and additional investment for its transmis- 
sion lines). The conditions under which the local distribution of 
power is effected are such that, as a matter of practical experience, 
effective competition is seldom encountered. It does not matter so 
much whether a franchise to construct a power-distributing S3rstem 
legally excludes competition or not. Elxperience has shown that in 
analogous cases, such as the duplicating of gas plants, etc., compe- 
tition ordinarily is short Uved, regardless of legal conditions. The 
maintenance of two or more power-distributing systems in the same 
community generally involves a waste of capital, commonly results 
in the absorption of the weaker concern by the stronger, and in 
actual practice the control of sUch distribution in a given locahty is 
almost invariably found in the hands of a single concern. This is 
true without regard to the source of the power. A system for dia- 
tiibuting power from a fuel-power plant is not different in this 
respect from that for a water-power plant. An individual consumer 
of power rarely has access to the service of more than one power 
concern. « 

In the case of water power, these monopolistic tendencies are 
increased because of factors peculiar to that industry. 

From a strictly technical or engineering standpoint, apart from 
all other considerations, it is probable that the most economical and 
efficient utilization of water-power resources can be attained only 
under a high degree of unified control of the water powers in large 
areas, and by linking together the power markets to which they are 
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tributary. The existing facts already presented in this report as to 
concentration of water powers and related industries confirm this 
view. The superior efficiency gained by unified control rests on two 
main factors, as follows: 

(a) '' Coupling up,'^ — ^The advantages of "coupling up'' have 
already been described in detail (p. 90) , both in uniting adjacent 
water powers and in tying together adjacent power markets, so as to 
obtain the nearest possible approach both to a steady level of supply 
and to a steady level of demand. Obviously, a power system that 
can use a number of different power sites to supplement and aid each 
other, and that also can, by control of the market, more or less adjust 
demand to the variations in supply, will most efficiently utilize this 
resource, from a technical or engineering standpoint. In other 
words, the power can be produced and delivered for use at a lower 
average cost per unit in this manner, and with less waste. 

(b) Vnijication of storage. — Unified control of storage development 
on a given stream is also obviously essential to the highest economic 
advantage. The water gathered in reservoirs on the headwaters of 
a stream contributes to every power site below them. The more of 
the power sites along that river system controlled by a single owner, 
the more inducement he has to develop storage at its head. On the 
other hand, if he controls only one out of a number of important 
sites thereon, he will receive only part of the benefit of any storage 
development which he may make at his own expense; and he will, 
of course, have far less inducement to make such development. 

Conclusive proof that these concentration forces are now operating 
effectively on water powers is contained in the existing concentration, 
already described in this report. 

Again, there are advantages inherent in the power site itself which 
tend toward monopoly. It is evident that as a rule water power 
must have a relatively low generating cost in order to be used at all 
in competition .with fuel power, because water power in most cases 
' has to bear the expense of transmission to the consuming market. 
This advantage of lower generating costs derived from the possession 
of the water-power site may be so great, despite the added cost of 
transmission, as to enable a water-power concern to dominate the 
distribution of power in a local market. Thus, even though a fuel- 
power concern may have its distributing system installed, its cost 
of generation may be so much greater that it can not afford to risk a 
^conflict, but instead may virtually be forced to sell out or pass 
under the control of the water-power company. It is true that the 
-water-power company may not be able by itself to supply the entire 
demand in a given market, but because of the advantage in generating 
cost it is more likely to dominate the situation than is a fuel-power 
concern. 

14682°— 12 15 
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The important fact for this report is that such a concentrated 
control of the power source and distributing system is peculiarly 
likely to take place in connection with water power. The factors 
of ''coupling up/' of unification of storage, of natural advantage of 
water-power sites, as already stated, all work strongly toward con- 
centration in the water-power industry. Furthermore, commercial 
water-power development requires a relatively large investment of 
capital in dam, power house, and transmission lines. 

The result is that concentration of capital and of control of the 
power industry in a given marketing area tends to gather around 
water-power developments more than around fuel-power develop- 
ments. The histoiy of the power situation, as set forth in the 
earlier chapters of this report, in areas where water power is an 
important factor — as, for example, on the Pacific coast — well demon- 
strates this fact. The water-power industry, by its very nature, 
tends peculiarly toward concentration, unified operation, and 
monopolistic control of the resource itself. Nor is this all. Such 
concentration tends to draw toward water-power interests the con- 
trol of great distributing systems. This makes it by so much the 
more unlikely, as above pointed out, that there will be permanent 
competition from fuel power in the conmiercial power business in 
an area with strong water power. The water power in that area 
may not be able by itself to supply the entire demand for power: 
but the water-power interests, through the pecuUar concentration 
forces in water power, are more likely to control the distributing 
systems there. Furthermore, the fact that in water power the 
additional cost of auxiliary steam development is relatively low in 
comparison with the initial investment often enables the water-power 
owner to add fuel-power plants under conditions that would not bo 
profitable for a purely fuel-power concern. Thus, the logical process 
is for the water-power interests to add also under their own control 
auxiliary fuel power to supply the gap in the demand, and thus 
gradually build up a complete monopoly in power in a given area, so 
far as conmiercial power is concerned. Such, indeed, are the existing 
facts in a number of communities and areas. 

It thus finally appears that the great concentration movement this 
report has shown in connection with water powers, transmission and 
distributing systems, and related industries has a very important 
bearing on the question of power monopoly and the public interest. 

In so far as monopolistic power is created by these broad forces, 
and in so far as the benefits of a public resource become by this con- 
centration process, or, indeed, by any other method, the private 
property of a few, some effective poUcy of public control is impera- 
tively necessary for the protection of consumers and the preservation 
of the rights of the public in that resource. 
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It is true that the lai^er consumers of power have a considerable 
measure of protection against excessive charges or other monopolistic 
abuses because of the comparative ease with which they can generate 
their own power from fuel. The great number of small users of 
power, however — for instance, those using it for domestic pm^oses 
in the form of electricity — as well as those industrial concerns whose 
requirements do not permit them to generate fuel power at a reason- 
able cost, obviously have no such means of protection. Therefore, 
the protection of the interests of these classes of consumers requires 
some form of pubUc action as to the prices of power. 

iMPRACTIOABILrry OF REGULATION OP PRICE OP WATER POWER IN- 
DEPENDENTLY OP PRICE OF FUEL POWER. — It is outside the ^cope of 
this report to discuss the question of regulating the price of power 
generally. As this is a report simply on water power, it is sufficient 
to point out here the utter impracticabihty of any effective plan for 
the regulation of the price of water power as distinct from the price 
of commercial power in general. 

Power, whether the product of the water wheel or of the steam 
engine, is absolutely identical. It is not feasible to apply to water 
power a policy of price regulation which is not likewise appUed to 
power derived from other source^. Water power can not be thus 
separately treated. The reason for this is that, in practice, the price 
of water power will almost invariably be substantially the same as 
the price of fuel power. 

So far as the larger constfmflBrs of power are concerned, these, as 

just stated, can construct their own steam plants, buy their fuel in 

the open market, and produce their power themselves. Broadly 

speaking, fuel is always obtainable. It follows that the market 

price of power, whether water or steam, to these larger users, in a 

given community, can not greatly exceed the cost of producing power 

at that point from fuel. On the other hand, both theory and prac^ 

tical experience indicate that the price of water power will not be 

materially less than the fuel-power price. It might be less if the 

supply of water power were greater than the market could consume 

at tiiat price. This, however, rarely happens. On the contrary, the 

Bureau's investigation indicates that in no considerable place or area 

in the United States is the whole demand for power suppUed from 

water. In other words, in a given area the demand for power 

almost invariably exceeds the quantity which can be supphed from 

water. The owner of water power, therefore, has no occasion, except 

for the purpose of temporarily effecting an entrance into a market, 

to reduce his price substantially below the prevailing price for fuel 

power. 

Likewise, of course, in the case of the large body of smaller users of 
power^ owing to the fact that the supply of water power«in a given 
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area almost invariably is less than the demand^ there is no permanent 
inducement for a water-power company to sell its product at mate- 
rially less than the price which could be obtained by a commercial 
fuel-power concern. 

Therefore, although water power can often be generated and dis- 
tributed at a much lower cost than fuel power, nevertheless it would 
be impracticable to fix the price of water power below the prevailing 
price of fuel power. Since the supply of water power is not equal 
to the demand for power, such a policy would simply result in reducing 
the price for a part of the power supply and not for the whole. This 
in turn would mean that certain consumers of power — those getting 
water power at the price fixed by law — would get their power at lower 
prices than others. 

An example will best illustrate the situation. LeC it always be 
kept in mind that, broadly speaking, experience indicates that the 
demand for power in a given market area almost always exceeds the 
supply of water power alone. Suppose now, within that marketing 
area, a water-power company can produce energy at half the cost of 
steam power. It can not, however, supply the whole demand for 
power. Consequently some power consumers must still use fuel 
power. Assume that by law the water-power company is required 
to sell its power at half the price of fuel power prevailing at that time. 
This means that the consumers of fuel power in that ai^ea will have 
to pay twice as much for their power as those served by the water- 
power company. A practical result of this situation would be that 
the men who controlled the water-power company could organize 
corporations of their own to which they would sell their available 
water power at the low statutory rates. Thus they could secure the 
advantage of cheap power for themselves. But even if such a device 
were in some way prevented by law, and even if the water power 
were actually sold to outsiders at the reduced price as established 
by law, it still could be supplied to only a portion of the consuming 
pubUc, since water power could not supply the whole demand for 
power. All outside this fortunate circle of water-power consumers 
would have to pay the fuel-power price. The benefits of water 
power, therefore, would merely be transferred from a group of water- 
power stockholders to a group of water-power buyers. No pubhc 
end would be served by the transfer of such a privilege from one 
group to another. 

Even if water power were publicly owned and operated, still the 
pubUc price of water power could not be fixed independently of the 
price of fuel power. Any attempt to make the price of water power 
less than the price of fuel power would mean that, since some power 
users would still have to depend upon fuel power, there would be an 
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arbitrary discrimination between them and those who were able to 
secure the public water-power service. Thus, even under public 
ownership and operation, the only equitable plan for price regulation 
would be to sell water power at substantially the same price as fuel 
power. 

These considerations, therefore, clearly indicate that it is imprac- 
ticable to consider the problem of regulating water-power prices as 
an entirely separate and distinct thing, regardless of the price of 
fuel power. Instead, any public regulation of the price of power 
must be applied equally to both water power and fuel power. It is 
not intended by this statement to deny the desirability of some pub- 
lic regulation of power prices. This, however, as above pointed out, 
is a matter outside the scope of this report, which is concerned with 
the water-power problem only. 

Section 4. The power site the effective point tor applying a public policy 
to water power itself. 

The protection of the consumer of power from excessive or imf air 
power prices is one question. Quite another and distract problem is 
the consideration of obtaining for the public as a whole its proper 
share in the advantages inherent in water powers. From what has 
been said it should be clear that the pubhc can not hope to secure 
its share in the benefits of such pubUc resources by establishing a 
lower price for water power than for fuel power. 

In so far as power can be produced at a water-power site and 
delivered at consuming markets at a lower cost than fuel power, 
there is an advantage in favor of the water power which is the basis 
for the value of the water-power site. It is being more and more 
recognized that the public ought to assure to itself, so far as possible, 
its proper share in the values which, with the development of indus- 
try, attach to a water-power privilege. 

The important fact which the Bureau desires to emphasize is that 
the only effective point at which this right of the pubUc can be exer- 
cised is the natural resource itself, the power site. In so far as the 
public is still the owner of power sites, it is apparent that an effective 
water-power policy can be established by which the public can either 
itself develop such powers or control their development by private 
parties in such manner as to retain for the public its share of the 
benefits derived from the natural resource. If the power is devel- 
oped by the public and sold at the price of fuel power, the public 
treasiuy will receive the difference between the dehvered cost of the 
two kinds of power. If, on the other hand, the pubhc permits 
private parties to develop and operate its water powers, it can charge 
<a rental for that right w^hich will also go into the pubUc treasury. 
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It is only through some such reservation, and through the operation 
of the one agency that represents the public, namely, the Govern- 
ment, whether State or Federal, that the advantages inherent in 
public water powers can be reserved for and distributed to the com- 
munity as a whole. This consideration must, therefore, primarily 
dominate a public water-power policy. 

In this connection it is important to point out that the value of a 
water-power site, considered by itself, is usually augmented because 
of the conditions under which the water-power industry is ordinarily 
conducted. Thus, the '* coupling up" of several water-power sites 
under a unified control, and the accompanying relationships with 
power markets similarly subject to more or less concentration of con- 
trol, ^eady referred to, give to a group of water-power sites collec- 
tively a combined value considerably in excess of the aggregate of 
their values if operated independently. Consequently, this concen- 
tration presents a further important factor in the determination of 
a pubUc policy with regard to water power. It increases the value 
of those natural advantages inherent in the power site, to which sito 
public policy must give its main attention, and consequently should 
be taken into consideration in determining the compensation to which 
the public is properly entitled in allowing its water powers, or those 
in which it has an interest, to be developed by private parties. 

The exact terms under which power privileges should be utilized 
can be determined only after careful examination of the subject in the 
light of what is alike fair to the public at large and to those investing 
in water-power development. Without attempting to indorse any 
particular poUcy with respect to the water powers on the public 
domain, it is proper to point out that a system of leasing presents 
decided advantages. This is particularly true because of the ease 
with which the public interest can be safeguarded by such a system. 
As the value of sites changes rental charges can be adjusted from time 
to time to conform to changed conditions. No fixed term for such 
leases could be suggested as suitable without considering other con- 
ditions of the contract and the nature of the enterprise itself. In 
any given case, the conditions of the lease, as well as the natural 
advantages of the water-power site and the business and profits 
expected, would naturally be reflected in the amount of the rental 
which those who undertook the enterprise would be willing to pay. 
Where the cost of developing and distributing water power may 
be about equal to the cost of producing and distributing fuel power, 
it would probably be a wise poKcy to lease sites without charge until 
such time as conditions would warrant compensation to the Gov- 
ernment. Otherwise, such water powers could not be developed 
at present. 
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For water powers owned by the public, the leasing system thus 
furnishes not only the means of obtaining the full present value of the 
site, but also, under suitable arrangement of the terms of the lease, 
the means of receiving from time to time increased compensation for 
increases in the value of such natural resources. It has the final 
advantage of retaining in the pubUc the ultimate control of the 
resource. Under exceptional circumstances the outright sale of 
power privileges might be the only method that would induce devel- 
opment. The parting of title to water powers by the Government 
and the consequent relinquishment of the strongest element of 
control should not be resorted to, however, until it is certain that 
the public interest is thereby best conserved. The safeguarding of 
the more distant future is especially desirable, because water power, 
broadly speaking, is a resource of inexhaustible character and be- 
cause of the incompleteness of our knowledge as to future conditions 
and possibiUties in the hydroelectric industry. 

With respect to the water powers which are now held in private 
ownership, regulation and control can be applied only through taxa- 
tion of the values of sites, or the exercise of eminent domain (with, 
of course, due compensation to the private owners for the present 
market value of their interests therein). The regulation of prices 
charged by such private water-power concerns, however, is a matter 
still within the control of the pubUc, but to be effective it must be a 
part of a system of regulating power prices generally, as explained in 
the preceding section. 

Whatever method of control over water-power resources may be 
deemed most equitable and expedient, it is imperative that a definite 
policy by both the Federal Government and the States be promptly 
adopted, in view of the strong present tendencies toward acquisition 
and concentration in private hands, as described at length in this 
report. 
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Roanoke Traction d; Light Co 80 

Rochester Railway & LightCo 74 

Rockford Electric Co 145,150 

Rockingham Power Co 77 (note 1), 121, 150 

Rogers, J. & J., Co 75 

Rosen, Felix 143 

Rumford Falls Power Co 70,71,179 

Rut land Railway, Light & Power Co 79 

Sacramento Electric, Oas & Ry. Co. . . 100*, 101, 104 

Sacramento Valley Power Co 67 

St. Anthony Falls Water Power Co 72 

St. Cloud Water Power Co 73 

St. Croix Paper Co., Me 70 

St. Croix Power Co., Wis 62,133 

St. Lou is, ownership of public utilities In 155 

St. Paul, ownership of public utilities in 177 

St. Regis Paper Co 75 

Saltonstall, P. L 143, 146,152 

San Francisco Bay Basin, water powore In 9S,99 

San Francisco, ownership of public utilities 

in 104,152 

San Gabriel Electric Co 103 

San Joaquin Light & Power Corpora- 
tion 67 (note 3), 99, 103 

San Juan Water & Power Co 67, 116, 146, 151 

Savannah River Power Co. . 78, 120, 122, 123, 167, 108 

Scbaghticoke Power Co ^ 150 

Schenectady Power Co 74, 145, 150 

Schmldlapp, J. O 143 

Schoellkopf, Arthur 174 

Sohoonmaker, S. L 143 
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Schroon River Pnip Go. 75 

Schuylkill Navigation Co. 77 

Seattle ElectrlD Co 1QB,155 

Seattl^Everett Traction Co 108 

Seattle, ownership of pablio atHitles in. 109, 166, 167 

water power owned by city 80,107, 197 

Seattle Ry 108 

Seattle-Tacoma Power Co 108, 109, 164, 165, i(« 

S^awmut Manufacturing Co 70 

Sheldon, Geo. R 143, 147, 154, H>2 

Shenandoah F^ilp Co 81 (note 3) 

Sherman, A., Lumber Cd 75 

Shiawassee Lights Power Co 129 

Sierra 4c San Francisco Power Co. 66, 99, 105, 140, 152 

Sierra Pacific Electric Co 73, 164, 1C5, 166 

Sioux Falls Light & Power Co 78 

Sites, water-power, governmental tieatrocnt 

of. 33-^4,209-211 

Smith, A. E 143,146,151 

Smith, C. Elmer 125,126,168 

Smith. George C 126,169,170 

Smith, S. Fahs 125 

Smith, S. Morgan, Co. interests 123, 

126, 126, 167-169, 183-184 
Smith's, Paul, Electric Li^t, Power A R. R. 

Co., N. Y 75 

Snow Mountain Water & Power Co 67 

South Carolina, developed water power in, by 

streams 118 

legal control of public-service companies by. 201 

ownership of public utilities in 11^ 

124,188 (table) 

ownership of water power in 12, 

77 (table), 117-124, 168 
South Dakota, ownership of public utilities 

in 150,188 

ownership of water power in 78(iabfe), 

160, 176, in 
South Pacific Basin, Califomia, water powen 

in 98,90 

Southern California Edison Co 67, 99, 102 , 106 

Southern Power Co 12, 15, 23, 76, 77, 119-124, 186 

Southern Wisconsin Power Co 82, 132, 155 

Spokane & Inland Empire Railroad 81, 110-111 

S pokane n^ion, water powers in 106, 110-1 1 1 

Spring River Power Co 69 

Standard Electric Co. of California. 100, 101 

Standard Trust Co. of New York 161 

States, water power owned or controlled by.. 196 
Steam engines, coal required per horsepower 

hour 203 

Steam plants, auxiliary, advantages <rf. 86-^,91-92 
Steam power, stationary, in United States, 

1870-1905 46-47 

Steele, Charles 143, lt2 

Steele, R.E 143 

Stephenson interests 133 

Sterling Hydraulic Co., UL 69 

Stewart, Alexander, Lumber Co 81 

Stone & Webster Engineering Corporation... 163 
Stone & Webster interests, relation to General 

Electric companies 183 

number of towns in which public utilities 

are controlled by 186 

water power and public utilities controlled 

by 15,22-28,163-l«r 
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StODB & Webster ManegMnftPt Aaooifttioo. . . 107, 

100,127,163 

Storage bfttteries, utIUty of 85 

StoragB, defined 2,67 

poflBibiUtiesof 4,57,89 

unification of 205 

Stotesbury, E. T 143,146,154,162 

Strauss, Frederick 143,147 

Stream flow, minimnm and maximum, 

methods of reckoning 52 

variations of 68,88-89 

Street and electric railways, power used by. . 89, 

42-47 

Street railways, cable 44 

number controlled by water-power or affili- 
ated companies 186-188 

Summit County Power Go 113, 116 

Sumner, Grabam 143 

Suncook Mills 73 

Sunny, B. E 143 

Susquehanna Railway, Light &, Power Co. . . 153 

Susquehanna River Power Co 76 

Swttisen, Magnus 132 

Swett, A. L., Electric Light & Power Co 75 

Sykes, F. O 143,145,140 

Syracuse, N. Y., transmission of Niagara Falls 

water power to 170 

Xacoma, water power owned by eity . . 81, 107, 197 

Tallassee Falls Manufacturing Co 66 

Tampa Electric Co 147,156,164 

Taxation of water-power sites 211 

Telluride Power Co 67, 68, 79, 115, 116, 17^174 

Tennessee, ownership of public utilities in. . . 175, 

188 (toble) 

ownership of water power in 79 (table), 172 

by municipalities 196 

Terry, C. A 170 

Texas, ownership of public utilities in 166 

Thomson-Houston Electric Co 139,141 

ThomdikeCo 71 

Tihiey, A. A 143 

Tobin, Joseph S 101 

Tomahawk Paper & Pulp Co 82 

Towaliga Falls Power Co 68,127 

Towns, water power 0¥med by 196-199 

Traction, power used in 39,42-47 

Transmission, electric 8,37,85-86,05,97 

Trust Co. of America 161 

Tucapau Mills 78 

Turbines, efnciency of 51 

Turners Falls Co 71,147,166,179 

Undevetoped water power, difficulty of esti- 
mating 48 

owned by concerns reporting developed 

power 62-63 

Union Bag & Paper Co., N.Y 75 

Union Manuliscturlng & Power Co., S. C 78 

Union RaUway, Qas it Light Co., Ind. and 

ni 175 

Union Water Power Co., Me. 70 

United Boxboaid Co., N.Y 75 

United Electric Light Co 71 

United Electric Securities Co 141 

United Gas 4t Electric Co 153 
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United Hydro-Electric Co., Cok) 116-116 

United Missouri River Power Co 73, lld-114 

United Railroads of San Francisco 104 

United Railways Investment Co 10,106 

United States Arsenal 60 

United States Geological Survey, estimate of 

potential water power 2^,49^66 

United States Steel Corporation 132 

United States, water power owned or con- 
trolled by 66, 68, 60, n, 193-196 

Updegrafl, W. D 170 

Upper Appomattox Co 171 

Utah-Idaho Sugar Co 79 

Utah Light & Ry. Co 79 

Utah, ownership of public utilities in . 174, 188 (toble) 
ownership of water power in. . 79 (toble), 173, 174 

by municipalities 79, 197, 108 

UticaGasA ElectricCo 74,170,172,173 

VaUey Counties Power Co... ! 100,101 

Variations in power demand and supply 6 

Vermont, legal control of public-service oom- 

panlcsby 200 

ownership of public utilities in 188 (toble) 

ownership of water power in 79 (toble), 170 

by municipalities 197, 198 

Vermont Marble Ck> 79 

Victoria Copper Mining Co 72 

Virginia Electrical Railway & Devetopment 

Co 171 

Virghiia, ownership of public utilities in 1 71, 

172, 188 (toble) 
ownership of water power In. . 80 (toble), 171, 172 

by municipalities 197, 196 

Virginia Railway & Power Co 80, 171, 172 

Walbridge, H. D., it Co 176 

Walker, James, CJo 71 

Wals, F. W 143 

Ware Shoals Manufacturing Co 78 

Warren, S.D., & Co 70 

Wasco Warehouse & Milling Ck) Ill 

Washington, developed water jwwer in, by 

regions 106 

ownership of public utilities in 10-11, 

109-112. 153, 155, 166, 167, 188 (toble) 

ownership of water power in 10-11, 

80 (toble), 106-112, 163, 165 

by municipaliths 80, 81, 107, 197, 198 

Washington Mills, Va 80 

Washtaigton Water Power Co 68, 

80,110,112,147,156 

WatabPulpd^ PaperCo 72 

Water power, commercial, controlled or in- 
fluenced by principal interests 180-182 

developed, basis of measurement of 6, 60 

amount in United Stotes 6,60-84 

by Stotes and owners — 62-68 (tobies), 66-83 

1870-1905 44-47 

coal equivalent of 203 

development, cost of 86-87 

geographic concentration 6.66,64 

instollatlon, basis Ibr determining proper 

capacity of 3, 88-89 

monopoly, tendency to 203-207 

on public domain 88,193-196 
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Wattf power, overderelopment 63,84' 

potential 2-4,48-M 

by States 65-66 (table) 

price, ngalation of 33-33,307-209 

public ownership of 103-IW, 3nK-211 

public rights in 81-34,203-211 

sites, governmental treatment of 200-211 

undeveloped, difficulty of estimating 48 

variations of supply 88-89 

Water wheels, efficiency of 51-62 

Watertown Light A Power Co 75 

Wausau Paper Hills Co 82,132 

Wausau Street Railroad Co 82,132 

Wautauga Power Co 79 

Weaver, W. T., Power Co 149 

Wenatcbee Valley Gas & Electric Co 81, 111 

West End Paper Co 75 

West Pohit Manufacturing Co 66 

West Virginia, ownership of public utilities hi. 188 

ownership of water power in 81 (table) 

West Virgmia Pulp & Paper Co 75 

Western Power Co 99,102,146,162 

Western SUtes Gas <& Electric 0> 67, 176-178 

WesUnghouse, Church, KeiT & Co 160 

Westlngbouse Electric & Hanuteotoring Co. . 160 

Westinghouse, George H 160 

Westinghouse, H. H 170 

Westinghouse interests 125,109-171,18^184 

Westover, M.F 143 
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Wetmore,C.W 148,146,147,161,154 

Wtaatoom County Railway A Light Co 81, 

107-100, 146, 163, 164, 165 
Wheel capacity, as basis of measurement of 

power 60 

White, Jas., and ftonily 68 

White, J. G., & Co 153 

Whitestone, S. L 143 

Whitney Co m 

Whichester A Washington City Ry. Co 81 

Winterfelt,H 143 

Wisoonshi, legal control of water-power and 

publio-servioeoompaniesby 190-300 

ownership of pabUo utilities in 133, 

152,155,166,178,188 (Uble) 

ownership of water power in 13, 

81 (table), 131-133, 177 

by munioipalities 197,198 

Wisoonshi River Pulp & Paper Co 82 

WyUe,R.H 110 

WyUe,W.G 110 

Wyoming, water power owned by munci- 

paUUesin 198 

Yadkhi River Power Co.... H (note 1), 121, 123, 150 

YorkHaven Water& PowerCo 77 

Young, A. M 143,145,146,140,153 

aoUer, J. F 143 
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